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ABSTRACT 

This current annual report describes the progress 
Bade in the following aspects of the organizational plan; the 
identification of a nodel of reading which includes a description of 
sab$;kills that aay be present in skilled readers and are acquired by 
■ost noraal readers, the construction of criterion referenced tests 
to aeasure each of these subskills, a comparison of noraal and 
disabled readers in tens of their performance on the component 
subskills, and development of curricular procedures for disabled 
readers. The contents of the report include; "Overview of the 
Project," which discuss is the organizational plan; "Hodel of 
Reading," which directs the reader to the model presented in the 
first annual '•eport; •^Measurement of Reading Subskills," which 
discusses the measuring instruments used, the areas of reading 
evaluated and the results vbtained from the use of the measuring 
instruments; «»Comparison o* Hormal and Disabled Readers," which 
discusses the learning hierarchies for good and poor readers # and an 
analysis of the comparative skills of normal and disabled readers; 
"Summary of Cognitive Deficiencies of Disabled Readers," which 
reviews several studies related to the cognitive deficiencies of 
disabled readers; "Affiliated Projects," which presents several 
research projects conducted in collaboration with the staff of the 
Spencer Foundation project; and "Dissemination of Findings." (RB) 
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AKHUAL REPORT 
To The 
SPENCER FOUNDATION 
John T. Quthrlci 

OvcT vi ew of the Proje ct 

At the outset of this report » a review of the general 
strategy for tViS conduct of the present project will be pre- 
sented. As indicated in the first annual report, there are 
four components to the organisational plan for this investi- 
gation. FJrst, a model of reading must be identified which 
includes a d'iscription of subskills that may be present in 
skilled readers and which are acquired by most normal readers. 
Second, criterion referenced tests must be constructed to 
ineajire each of these component subskills. Third, normal and 
disabled readers should be compared in terms of their perfor- 
mance on the component subskills. Analyses of cognitive 
deficiencies of disabled readers should also be conducted 
with other procedures. Research paradigms drawn from the 
literature of visual information processing and psycholinguis- 
tics may be used. This inforii*ation will amplify the unique- 
nenscs of disabled readers which ar^ illustrated by thair 
performance on the tests of reading subskills. Fourth, from 
the newly discovered information regardinc the nature of the 
acquisition of subskills and the cognitive deficiencies of 
disabled readers curricular procedures for disabled readers 



B£si copy mmii 



should be developed. These methods may be pilot tested and 



rieorously evaluated In field tests. The current annual report 
will describe the progress made in each of these aspects of 
the organiiiational plan. Also Included is a de3crlpt:'.on of 
the collaborative research efforts In which the staff from the 
project are Involved and a description of the cW .semination 
of our findings and results. 

Model of Roadinf^ . 

Since the model of reading which is us'?d for the frame- 
work of this Investisation was presented in the first annual 
report, a description of the model will not be presented here. 
Little change has been made in our perception of the model 
and we have continued to use it as a foundation f-^r ♦"he con- 
struction of tests and analysis of reading subskills. 

Measurem ent of Reading Subskllls. 



Progress in the measurement of reading subskills has been 
substantial this year. In the first year of the project a 
preliminary version of the Kennedy Institute Phonics Test (KIPT) 
was developed. The measure was administered to group or 
disabled readers and two contrast groups of normal readers, as 
described in the previous report. Based on that inveptigation 
substantial revisions and improvements on the KIPT have been 
made. Of the original fifteen subtests on the KIPT, eight 
have been retained. One of the original subtests was eliminated 
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due to lov: reliability. Pour wure eliminated due to redundnncy 
with other nubtests as indicated by their high intercorrela- 
tions and slsnilar degrees of 'Ufflculty; and two were eUml- 
nsted due to their low value Tor instructional purposes. The 
revised version of the KIPT h. s ten subtests. The new measures 
are designed to assess capability with consonant vowel combi- 
nations both in the production and recognition nodes. 

The final list of subtests is: 1) V/nole Word Production- 
Special Rules, 2) Nonsense Word Production, 3) Long Vovrel Word 
Production, 4) Short Vowel Word Production, 5) Consonant Vowel 
Production, 6) Letter Sound Production, 7) Letter Naming, 
8) Nonsense Word Recocnition, 9) Consonant Vowel Recognition, 
and 10) Init-ial Letter Sound Hecog^nition. Each subtest repre- 
sents a carefully specified domain of roadins stimuli. These 
domains, which were vague in the first version, have been 
clarified. The domains are described in detail in the pre- 
liminary manual of the KIPT which is included as appendix 1 
of this report. 

The domains are defined by phonological categories. In- 
spiration for these categories was drawn from the computer 
charting of phonological rulesi by Venesky (1970). por example, 
in the Short Vowel Word Production Subtest all the words con- 
tain the v'owel soumiii that occur in the followinc words: bat, 
bet, bit, but, dot. There is no restriction on the letters 
thnt r.riy he used to represent i^he vov.'ol sounds in these worHo 
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That is ''head" may occur since it contains the same vowel sound 
as "uet". In the Lonr, Vowel Word Production Subtest vowel 
sounds of the words include the sounds which occur as follows: 
tape, nert» kite, tune, boat. There is no restriction of the 
letters tliat may be used to represent these sounds. For exam- 
ple, ''mif^ht" could occur since the vowel sound is the same as 
that of "kite". Thus regularities of grapheme-phoneme cor- 
respondence are not considered in this taxonomy of reading 
stimuli. 

The current version of the Kennedy Inst^' -t Phonics Test 
contains four parallel forms. Each of these forms has ten sub- 
tests with items for the formr, beinc drawn randomly trm the 
doraulns that are specified in the px^eliminary manuax. In 
addition to the gonoration of these forms, the preliminary 
manual v,'aD written this year. This manual includes the 
rationale for the tost, dor>cr?.ption of how the subetsts were 
constructed, the limited available technical Information and 
detailed directions for administration of the measure. 

To my eratlfication I believe that the KIPT is worth 
publication. Support for that belief comes from the 25 or 30 
requests that we have receive'i from large school districts 
for systematic use of the tost. I have initiated a contact 
with ConRultinL^; FuycholoGist Press for nenotiations of the 
publication of the laPT. The psychometric support for this 
toct, however, is not sufficient yet and publication now 
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would be premature. I have requested $5000 from the Consulting 
Psycholocist Press to support a research assistant one-half 
time for a year, who will collec. ..e necessary data to estab- 
lish the reliability of the jwised subtests and the equality 
of difficulty in the four parallel forms. The establ.l ihment 
of validity of a criterion-reforenced measure is a controver- 
sial topic. Although this crJtorion-referenced test has self- 
evident face validity, efforts v/ill be wade to establiph empirical 
documentation for the relevance of this test to reading aiag- 
nosis and instruction, A copy of the available materials 
Including the preliminary manual and the four parallel forms 
are e^iclosed as appendices 1 and 2. 

It is intriguing that the subtests, of the KIPT are rank 
oi'dcrsd In difficulty in a very consistent manner for normal 
and disabled readers alike. At present a doctoral candidate 
at Johns Hopkins University Is conductinn a dissertation on 
the hierarchical analysis of reading subokllls using this 
measure. He is conducting a Guttman scale analysis and an 
experimental transfer test of the hierarchical nature of these 
subtests. Since that wox-^k is currently in progress, it will 
be reported in next year's annual report. 

Since the decoding skills In the KIPT appear to form such 
a clear hierarchy. It was decided that the possible presence 
of a comprehension hierarchy should also be explored. To 
examine wheth(*r there is a learning hierarchy in reading com- 
prehension for norr.al and diKabled readers a lencthy investii^ation 
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was undertaken. An attempt was made to measure component 
skills of comprehension and to determine whether these skills 
are arrani;ed,iA a hierarchy of difficulty. The tasks used to 
explore this issue were: 1) Sight Vocabulary. This test 
included forty items with four alternatives. The subject's 
task was to identify the alternative which has the closest 
meaning to the stem. 2) Sentence Reading Comprehension. The 
raeacnre used to assess this skill was the masse task which was 
pre/iously used in the Spencer Projects (Guthrie, 1973b). 
3) Oral Reading. This task consisted of requix'ins subjects 
to read isolated words aloud, Sentence Listening Compre- 
hension. This task was parallel to the Sentence Reading Com- 
prehension except that the materials were read aloud to the 
children and their answers were given in a response utde simi- 
lar to th?. Sentence Reading Comprehension. 5) Sentence Reading 
Compi-ehension (Questions). Tnis task attempted to assess the 
children's ability to answer questions (of four catecories) 
which were posed for sentences that were presented in para- 
graph format. These five tasks were given to a normal group 
of 2^ second CJ^aders and a group of 2^ disabled readers who 

0 

attend the Kennedy fchool. The groups were matched on I.Q. 
and reading level but were obviously different in chronologi- 
cal age. 

Prom a measurement viewpoint the efforts were successful. 
The reliability with the KR-21 formula for all of the tasks 
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for normal readers ranced from .85 to .98. One exception was 
the Sentence Reading Comprehension (Questions) task which had 
a reliability of .73, probably due to its reduced nunler of 
items. The reliability for disabled readers on those tasks 
ranged from ,83 to .97. The exception in this task was also 
the Sentence Reading Comprehension (Questions) task which had 
a reliability of .79. All of the tasks were moderately cor- 
related with Gates-MacGinitie Comprehension Test performance. 
These' correlations indicate that while the subtests appear to 
be related to reading they are not correlated at such a high 
level that one may assume that they are measuring the same 
ability as the standardized reading test. Intercorrelation 
among tasks for normal readers ranged from .66 to .86; and the 
intc^'correlation for disabled readers ranged from .21 to .90. 
Although most of these Intercorrelations were substantial, 
they were not so high as to indicate that the tasks were sim- 
ply measurements of the same underlying skills. 

Measurement of reading subskills in reading comprehension 
requires more than the establishment of reliability and low- 
to-moderate subtest intercorrelation. If tho co;icept of a 
hierarchy of subskills is to be succetsful, differential diffi- 
culty of the tasks must be established and the criterion of 
positive transfer between successive subskills must be met. 
Essentially this effort requires the comparison of normal and 
disabled readers in tho array of tasks which havo been described 
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previously. Consequently, the efforts to measure coraponenta 
of the readlnc process and the comparison of normal and dis- 
abled readers on these components were both Included In t.'iis 
InvestiGatlon, 

Com parison of Normal and Disablew. Readers; . 

The learning hierarchies for zoad and poor readers woro 
C0T.pared with two methods. First, the difficulty of each of 
the tasks for both groups was assessed. For normal readers 
the rank ordex* vms such that Oral Reading was the easiest, 
Sentence Listening Comprehension and Sentence Reading Compre- 
hension v^ere significantly more difficult and did not differ 
from each other j and Sentence Keadine Comprehension (Questions) 
and Sight Vocabulary did not differ from each other n.^d were 
sifjnlficantly more difficult than the previous set of skills. 
For poor readers the hierarchy was substantially different. 
Sentence Listening Comprehension, Oral Reading and Sentence 
Reading Comprehension were similar to one another. Sight 
Vocabulary was significantly more difficult and Sentence 
headinc Comprehension (Questions) was significantly more 
difficult than all the other skills. 

A Guttman Scaling: ^nalysis of the learning hierarchies for 
the two croups was undertaken. This analysis revealed that 
normal re&dcrs had a Outtman scale consisting of: Oral Reading, 
Sen-onco Listonlnn Conmrohcnsion, Sentence Readinc: Comprehen- 
sion and .Sentence Reading Comprehension (Quostiona). The 
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rcproducibility of this scale wa^ ,9'*, which Is substantial. 
For poor reactors the hierarchy consisted of: Sentence Reading 
Comprehension, Oral Reading, r.icht Vocabulary and Sentence 
Readine Comprehension (auesfcions). The reproducibility of this 
scale was 1.00. This high reproducibility means that the order 
of difficulty was consistent for all subjects on all tasks. 
It is noteworthy that the learning hierarchies of the two 
Srour^s are dlffex^enKboth in terms of the skills which ax-e 
included and tn terras >f the order of skills which both groups 
have In common. Among poor readers Sentence Reading Compre- 
hension (Questions) was a tw^quely difficult task for about 
one-third of the group indicaWin that answering questions 
poses a markedly high challen£;e\or disabled readers. This 
hiercirchy informatior will be used as a basis for construction 
of curriculum sequences to be used in the Kennedy School and 
to be pilot tested in the ccminc year. Further details of 
this invest iGat-ion are presented in the paper entitled, 
"Learning Kierirchies in Reading Comprehension" which is 
included as appendix 3 in thi»i report. 

Comparisons between normal and disabled readers on a 
varicfty of tasks which are pertinent to the reading model 
have been conducted. In one study, (Guthrie & Seifert, 1973) » 
nornal ani disabled readers were r;iven measures of oral 
rcadJnc proficiency and sentence reading comprehension. In 
ru:rr:,nry, the results of this experiment were that poor readers 



wex-e worse than normal readers when they were matched on Sicht 
Vocabulai-y. Tho poor readers were inferior on both Oral 
Head^nc and comprehension, although their inferiority in coin- 
prehennion wa? more marked thin their difficulty in Oral 
Reac.nn. Normal children who read aloud with only moderate 
proficiency understood at least some of the material. However, 
poor readers who made even a few errors while reading the words 
in the passace aloud did not comprehend the material at the 
most elementary level. It is clear that assessing, teaching 
and monitoring reading comprehension is particularly important 
for poor readers. Details of this experiment are reported in 
a paper entitled, "The Maze Technique for Assessing and Moni- 
toring Reading Comprehension", which has been accepted for 
publication in The Heading Tei^cher, a publication of the Inter- 
national Reading Association. 

Also included in the manuscript described in the previous 
paragraph is a description of how the maze technique may be 
used by classroom teachers to assess the progress of children 
in re':iding comprehension. Suggestions are given about how to 
redirect comprehension teaching in a manner that^will be sen- 
sitive to the children's learning abilities. The publication 
of this article represents a substantial effort to disseminate 
the results of our work to classroom teachers and other prac- 
titioners in the field of reading who may be able to make use 
of our resultn. This paper is incluacd as appendix /|. 
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As an analycis of the comparative skills oa normal- and 
disabled readers in visual identification of word constituents 
(letters), phonemic extract^cn of sounds from words and seman- 
tic coding; of words was conducted by a post-doctoral :'ellow, 
Rick Steinheiser, who worked under my direction. One result 
of his investication was that semantic targets (words) were 
identified faster than letter targets which were In turn iden- 
tified faster than phonological targets while reading normal 
text materials. These results confii»m the findings of other 
Investigators, (Cohen, 1970; Smith & Haviland, 1972). Data now 
point to the conclusion that, in reading, the word is encoded 
as a "Gestalt" from which specific graphic information may 
then bo extracted, along with the sunmentatlon into pronounce- 
able sequences. Rather than constructing a v/ord from its 
letters it would appear that the word is the unit of analysis 
from v:hich more refined information (semantic, graphic, phono- 
logical) is segmented. Our results. tend to support the con- 
tention of Smith (1973) who suggests that "meaning can be 
extracted from sequences of written words independently of 
their sounds, and in fact meaning must be comprehended if 
sounds are to be appropriately produced". (Page 78). 

An intriguing relationship between performance on the 
search tasks in disabled readers and a reading matched control 
group was found. The disabled readers wefe more proficient 
in identification of single letters than this contrast group. 
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but they vrere significantly less proficient In the extraction 
of sounds. In addition, the disabled group and this normal 
control CJ*oup were similar In the identification of semantic 
targets. These facts combine to indicate that disabled readers 
rely less heavily than norma] readers on the sounds of words 
for the extraction of ineaninL";3. Disabled readers rely more 
heavily on graphemic structure of words for derivation of 
meaning than normal children. In other words disabled readers 
adopn a compensatory strategy in reading. Since they cannot 
decode words into sounds as readily as normal children, they 
learn how to derive meaning directly from the grapholoeical 
cues that are available. However, tnis compensatory strategy 
does not permit disabled readers to read as well as children 
their same age, since their performance on the semant:' c search 
task in this study was significantly inferior to that of an 
age matched control group. Information on this study is con- 
tained in a manuscript entitled, "Scanning Times Through Prose 
and Word Strings for Various Targets by Normal and Disabled 
Readers", by Steinhoiser & Guthrie. This paper has been 
accepted for publication in Perceptual and Motor Skills and 
is enclosed as appendix 5 in this report. 

An investigation of the visual perception and phonologi- 
cal coding skills of normal and disabled readers was conducted 
by Rick Steinheisor with my guidance in the past year. In 
this study very simple tasks were used with the sensitive 
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measure of reaction time as the dependent variable* Childi^on 
v/cre presented two words with the vowel sounds underlined such 
ar. hoad and bead. The words were presented simultaneously. 
ChUdron were r.sked, in one cc-ndition, to say whether the 
underlined portions looked the same. This is a simple task of 
matching visual forms. In another condition the children were 
asked to indicate whether the underlined portions of the words 
sound.?d the saoe. They pressed a button to Indicate whether 
thoy thought the Items were the same or different In both con- 
ditions. The visual processing (physical match) of disabled 
readers was relatively good, being better than that of reading 
match controls and inferior to that of age match controls. 
However, the phonological coding (sound match) of disabled 
readers was markedly deficient. Their reaction times were 
more than twice as long as those of reading match controls 
which were in turn more than twice as long as those of age 
match controls. The conclusion of this study was that while 
poor readers appear to receive the information visually with 
the relatively good efficiency their ability to extract sounds 
from the accurately perceived letters is remarkably poor. 
This study is included in a manuscript entitled, "Adequate 
Visual Encoding; Followed by Poor Phonological Encoding As A 
Source of Reading Disability", and it is enclosed as appendix 
6 In this renort. 
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Sutrr^ar^nf of Disa bled Road crs. 

Our studios are accumulating to Give us an intrlguinc Pic- 
ture of the coe,nitive Uoflcicncies of dlDabled readers. The 
reacUns model that we are relyMiG on (followinc Mackworth, 
1Q71) contains the four staces: 1) visual representation, 
2) coding, 3) etorar.e in memory, and h) response production. 
Previously we outlined the "system model" which contends that 
these four components are acouired in a dynamic, interdepen- 
dent ip.anner rather than an independent fashion (Guthrie ,1973a) . 
Development of one of the processes facilitates development of 
the ovhers. 

Not only does our previous paper (Guthrie, 19?3a) provide 
evidence for this view, but the recent studies also support 
it. The investications reported in Immediate preceding para- 
graphs all found that disabled readers were inferior to their 
age matched controls on all tasks. This would be predicted If 
one assumes that a deficiency in one basic process reduces 
development in other processes and leads to a generalized 
retardation in basic cognitive operations that are relevant 
for reading. However, comparison of disabled readers with 
children matched with them on reading level provides an Indi- 
cation of relative strengths and weaknesses of cognitive 
processes. With these comparisons one or more outstanding 
cognitive deficiencies can be observed. What we observe by 
comparing disabled children to realtng matched controls is 
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that thoy are adequate on the first component of the readinc 
procerus I.e. visual representation. This evidence derives 
from two separate investigations by Steinheiser and Guthrie. 
Other data in the field (Hoel'ier & Schumsky» 1973 and iSenf & 
Feshlacn, 1970) do not contradict this position. 

The second phase of the reading process, i.e. coding, 
may be divided into phonological and semantic coding opera- 
tions. Disabled readers appear to be deficient in pho:iolo- 
glcal coding. In both of the Steinheiser and Guthrie studies 
and In the Guthrie and Seifert (1974) study the ability of 
disabled readers to derive sounds from printed materials was 
demonstrated to be deficient. Phonological coding is a com- 
plex operation and further study is needed to determine whether 
this deficiency is derived frcm deficiencies of phonemic seg- 
mentation, memory for auditory materials or grapheme-phoneme 
correspondence skills. 

Although our data is not complete on this issue, semantic 
codlns of disabled readers appears to be adequate. In the 
Steinheiser and Guthrie Study (197^) the disabled reader's 
ability to identify semantic targets in passages^ was equal to 
that of reading matched contrast groups. In the Guthrie and 
Seifert (197^) study, the sight vocabulary of disabled readers 
was actually superior to that of reading matched controls. 
Needless to say, we do not know the units that are Involved In 
semantic codlns. Such coding may occur at the word level, two 
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word lovel, phrase level, etc. It is clear that the semantic 
interpretation of sentences is dericient for disabled readers 
(Outhrie, 1973b). Analysis of this deficiency will require 
complex Investifiations. We io not know the roles of the many 
var.*abies of semantic and syntactic cues in sentences, retrieval 
of knowledf^e and information from memory that interacts with 
the information in the sentence, and the effect of phonologi- 
cal distortions in reading on meanlncful processing of the 
sentences. 

The fourth component of the p 'ocess which consists of 
readinr: response production and expectancy responses have not 
been fully analysed. Preliminary indications are that reading 
response production is normal since subjects could identify 
periods in one of the first :asks in Steinhciser and Guthrie 
paper (See appendix 5)» and since the speech of disabled 
readers is usually tested to be normal. 

De velopnent and Evaluation of Instructional Principles . 

A fundamental purpose of this project is to develop in- 
structional concepts and principles for the remediation of 
children with reading disability. The fourth staGe of the 
or/;ani national plan for the study consists of the development 
and evaluation of instructional principles, 3ased on a model 
of readinj?;, tests which are developed to measure reading sub- 
skills in the model, and information that is derived from the 
comparliion of normal and disabled readers, our instruction 



should bo moro effectjvo than traditional approaches. 

The primary area of instructional development has been the 
construction of a hierarchical mastery procedure for teachings 
decoding skills. The need for carefully engineered instruc- 
tion in this domain issues from our evidence that phonological 
decoding of disabled readers is severely deficient. The 
teachini:; strategy that appears to be effective is based on 
the hierarchy of decoding subskllls that are defined by the 
subtests of the Kennedy Institute Phonics Test. Our teaching 
strategem is simple. We administer the Kennedy Institute 
Phonics Test to children individually. A profile provides 
an immediate basis for the initiation of instruction. Skills 
that the child has mastered above the 90% proficiency level 
are not taucht. The least difficult skill which has not been 
learned to the 9055 proficiency level is the starting point 
for instruction. For example, a child may have a proficiency 
profile concistins of Single Letter Sounds, 95^; Consonant 
Vowel Sounds, 90^; Short Vowel Word Production, 705S; Lone 
Vowel Sounds, 30^; Nonsense Words, 20%; Whole Word Produc- 
tion, 15^. In this case, the teaching would be .initiated 
with short vowel words. This domain of decoding would be 
taught to proficiency of 90% accuracy. At that point, instruc- 
tion in lone vowel words would be started and would continue 
unt-,11 mastery level was obtained. 

To provide a preliminary evaluation of the effectiveness 
of the hierarchical mar.tery teaching procedufe, a comparison 
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betwoen progress of children in the Kennedy School and procrea 
of children in remedial reading programs In public schools was 
undertaken. In September, 1973 twenty-two children in the 
Kennedy School were asslEned to the hierarchical mastery pro- 
cedure in decoding. The children were taught in the following 
manner. The Kennedy Institute Phonics Test was administered 
to each child at the outset of the school year by the research 
assistant. The profiles were given to the teachers and chil- 
dren with similar profiles were grouped together. Teaching 
was initiated on the reading subskill which was the least com- 
plex in the hierarchy that had not been mastered (90^ profi- 
ciency). Children were taught this subskill to mastery level 
and the next highest skill in the hierarchy was then taught, 
iiach of the subskills was taught in sequence until the hier- 
archy of ten subskills had been completed. Children were 
taught for a period of forty minutes per day in teacher- 
pupil ratios of 1:^1 and 1:2. All of the teachers were staff 
of the Kennedy School who are certified as Reading Specialists 
and have been trained in this school. The materials used for 
instruction were constructed by the teachers and include many 

* 

games to facilitate the acquisition of specific readti»s sub- 
skills. Selected subtests of the KIPT are given periodically, 
i.e. about every two weeks, in order to assess progress. 

Children in the Baltimore County Public School System 
were compared with the Ktinnedy School children. There are 



BEST COPT AVAIUBLE 

-19- 

two schoolc which specialise exclusively in reading disability 
that are sponsored by lialtimoru County. The twenty-two chll- 
drc=^n in the Kennedy School were matched with twenty-two chil- 
dren in the:jc two public school programs. The mean ages of 
the Kennedy wSchool children md public sschool children were 
10.21 and 10. ?7, respectively with standard deviations of l.^iJif 
and 1.231. The reading levels on the Gates-MacOinltle and the 
Metropolitan Achievement Tests were ti.m and 2.35 for the 
Kei.nedy School and public school respectively with standard 
deviations of .39 and ,3'<^» Thus the age and reading levels of 
the children did not differ '^icnif leant ly. In a larger inves- 
tii:ation wo have determined that the I.Q. socio-economic level 
and sex distribution of the childx-en in those three schools 
docs not differ. The program used in the public schCDl con- 
sisted of a teacher-pupil ratio of 1;3 and 1:7 during reading 
class. The reading period was sixty minutes in length. In 
addition children received tutoring on a based teacher-pupil 
ratio of 1j2 for one-half hour approximately three times a 
week. The methods of instruction v;ere eclectic. Teachers 
wor« ?:iven information regardine the child's I.Q., reading 
level, auditory, visual and kinestetlc strengths and weak- 
nesses. Teachers used a linsuistic approach emphasizing 
Palo Alto materials, Merrill readers and Lippincott basals. 
Phonics instruction , word knowledge training, comprehension 
Inr.truction and modified Ort.on-^1 llinp;ham and Fernald tech- 
ji'aiiQii woro uzc^a depemiinr upon the teacher's ongoing 
dia-nosis. 
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The results of the comparison were that the reading level 
in Uatei;-MacGinitie Vocabulary Test for the Kennedy School 
children at the end of the year in May, 197^ was 3.29 grade 
level with a standard deviation of .73. The reading level 
for the public school children at the end of the year was 2.69 
nrade level and the standard deviation was .56. The differ- 
ence between those grade levels is statistically sisnificant 
(t « 3.0k, df « ^2, p<,01). The Kennedy School children made 
a msan pain of .88 years whereas the public school children 
made a mean gain of .3^ years in reading vocabulary. Thus our 
program produced more than twice as much growth as a model 
program in an affluent public school with a very similar stu- 
dexit population. A more detailed description of thl& compari- 
son will be forthcoming In the near future. The evidence from 
this camparlson is provocative. The hierarchical mastery 
approach for remediation of disabled readers in decoding appears 
to be potent and warrants careful experimentation in the 
future. We would like to deslr»n an educational experiment 
to validate the principle of hierarchical mastery instruction 
for reading disabled children. Such research encounters a 
host of mothodoloGical difficulties and wll?. require consider- 
able investment in time and money. However, we are In a posi- 
tion to validate an educational principle and to thereby 
identify a mode of operation which may be used by mary differ- 
ent prorcsslonals in many different educational environments. 
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A pilot procram for instruction in reading comprehension 
was initiateu in Septombc-r, 137b with 16 children in the 
Kennt dy School. This program consiuted of simultaneously 
monitoring throe skills that are related to reading comprehen- 
sion. The hierarchical mastery procedure which is used in 
decode DC was also used in this conprehension teaching strategy. 
The three skills included were: Oral Reading, Sentence Reading 
Compj'Cihension, and Paragraph Comprehension. It was speculated 
that these skills would form a hierarchy such that a child 
would have to be able to read a given passage orally before he 
coulu understand the sentences, and he would have to under- 
stand each of the sentences before he could answer questions 
over paragraphs of material. The program was initiated by 
obtaining descriptive information on each child's reading 
level at the outset. Performance on three tasks including 
oral reading, sentence comprehension, and paragraph comprehen- 
sion were observed for textual materials which were Judged to 
be at an intermediate level of difficulty for each child. 
For *?xample, a passage at the 2-^ level might be selected. A 
child would be given an Oral Reading, Sentence Comprehension 
and Paragraph Comprehension task over subsections of the 
passage. The objective was to teach hira to read orally with 
90% proficiency then teach him to comprehend the sentence 
with 90^ proficiency and then injstruct him in paragraph com- 
prehension skills to the level of 00% proficiency. 



The riifflcuHy of the material ancJ the skill to be 
tauGht were determined by IdenlifyinK the tas?< which the 
chi3d performed at less than 90? proficiency but for which 
he had appropriate prerequisi'-.e skills. Per example, if a 
chiJc' performed 90^ proficiency in Oral Readinc on a 2^ 
passage , 70^ proficiency on the Sentence Reading Comprehen- 
sion and 30^ on the Paragraph Reading Comprehension for those 
materials, he would be Instructed In sentence comprehension 
at the 2^ level of difficulty. Instruction continues until 
the 90% proficiency level was reached at which time paragraph 
comprehension instruction would be Intlated. After paragraph 
comprehension was achieved to 90^ proficiency, the child 
would be giver oral reading, sentence comprehension and para- 
graph comprehension tests at the 2^ level of difficulty. If 
he was proficient In each of these skills at this level, tests 
at the next level would be given. However, if one of his skills 
was lower than mastery level, the skills were taught and the 
cycle were repeated. Children in this program had an entering 
Gates-MacGlnltle vocabulary grade equivalent of 3.30 and a 
Gatos-Macainitle comprehension grade level of 2.75. The group 
gained a mean of .85 years on vocabulary and .80 years in com- 
prehension. These gains in comprehension are gratifying since 
previous attempts to Influence comprehension as such had not 
boon successful. 

There are two reasons for not attempting to evaluate the 
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hierarchical inaotery approach to reading comprehension yet. 
The first is that, in the pilot study, the sUills used were 
based on speculation rather than data. The investigation 
entitled, "Loarnin[5 Hierarchies in Readinf; Comprehension", 
that was undertaken this year provides a hierarchy for use 
with this type of teaching strategy. The skill hierarchy for 
disabled readers observed in the study was; Sentence Readint: 
Comprehension, Oral Reading, f.ir.ht Vocabulary and ParaGraph 
Reading Comprehension. In the coming year these four skills 
will be used as the foundation for instruction. Continuous 
monitoring of all four skills and hierarchical mastery Instruc 
tion within this siystem will be conducted. i>ince the hierar- 
chy to be used in the coming year is new, a risorous documen- 
tation of its instructional benefits will not be initiated. A 
second reason for not attempting to document the validity of 
this Instructional strategy is that the methods for measuring 
paragraph reading comprehension have not been fully validated 
and verified. Additional basic research in that issue is 
necessary before instructional implications and programs can 
be developed. 

Affiliated Pro.lects . 

A number of research projects are being conducted at the 
Kennf^dy Institute in collaboration w5th the staff of the 
Spencer Foundation Project. Two of these collaborations have 



already borne fruit in. terms of significant findings and pub- 
lications. Other collaborations in the more primitive stages 
also will be reported. First, the genetic study of rending 
disability conducted by Joan Finucci with the collaboration 
of Professor Barton Child;?, Professor of Pediatrics in Johns 
Hopkins University, has been completed. This project was 
conducted partially in the Kennedy School and enjoyed the 
assistance of Spencer Foundation staff iTiembers, In this study 
eighteen white families each having at least one child with 
specific reading disability were studied to determine the 
extent of reading disability within the families. Sco;'es from 
a battery of reading, spelling, and intelligence tests wex*e 
used to make classifications of family members as normal or 
disatled readers. In addition to a standardized reading tent, 
three reading tests were designed specifically for this study 
to detect adult readers v/ho may have compensated for a reading 
disability which they more cX?rarly manifested as children. In 
addition to family members, 72 adults in a comparison group 
were administered all or part of the test battery to determine 
criteria for classification as a normal reader. . 

The male to female ratio among index cases was 15:3. 
Among the siblings of the index cases B3% of the brothers were 
affected and 20^ of the sifters were affected. Of the 17 fathers 
examined 10 were classified as affected and among 17 mothers 
examined 7 were clasnified as affected. The greater number of 



«25- 

affected males than affected females cannot be explained by- 
sex linkage. 

A procedure was devised for testing a hypothesis of sex 
control. This hypothesis poses that reading disability has a 
dominant manifestation in mal^s and recessive manifestation 
in females. In addition to accomodating the disproportion in 
sex ratio of affected individuals and the families in which 
both parents v.'ere normal readers, the sex controlled hypothe- 
sis Is supported by the fact that better agreement was found 
between the expected and observed value of affected males for 
a small (.01) rather than a l-ir^er (.20) frequency of a gene 
in the population controlling reading disability. Further 
investigation of the genetic component is currently underway 
with particular emphasis on the issue of testing multi-genetic 
hypotheses and attempting to explore possible subtypes of 
reading disability in order to differentiate modes of trans- 
mission for these subtypes. 

Our neurological analysis of reading disability is also alive. 
Last year Drs. Preston, Childs and I observed that disabled 
reacfers had neurological deficiencies in the left parietal 
lobe as measured by the Visual Evoked Response Technique. 
This year parents of children in the Kennedy School have been 
tested with the Visual Evoked Response Technique. Parents 
v;ho were clrtssified in Finucol's study as normal or disabled 
were both tested ^^'^ ^ control group of normal parents with 



normal children was also tested. The Intrigulnc result was 
that a light flash stimulus did not differentiate among the 
three groups. However, a stimulus condition which included 
the presentation of words and the requirement that the subject 
proc«,3r, words differentiated the groups. The rormal control 
group manifested the largest amplitude in the visual evoked 
responses from the left parietal lobe. The parents of dis- 
abled children who were normal readers had significantly 
smaller visual evoked responses than the control group. Parents 
who were disabled readers had txgnificantly smaller responses 
than parents of disabled readers v;ho were normal in reading 
ability. The fact that parents of children with reading dis- 
ability should have a neurological deficiency even though they 
are normal readers is valuable information. It suggests that 
this technique may detect individuals who are recessive for 
the gene or individuals who manifest the phenotype in a neuro- 
logical but not in a behavioral fashion. 

The post-doctoral fellow working in the Division of Spe- 
cial Education, Dr. Anthony Frankfurter, is collaborating with 
Dr. Dennis Plsher, a psychologist in Aberdeen Proving Grounds, 
on a totudy of high speed visual processing in normal and dis- 
abled readers. Their hypothesis is that iconic storage of 
sequences of visual stimuli may be deficient in poor readers. 
Their investigation is in progress and a full report will be 
provided at another time. 
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The Kennedy Institute Is fortunate to have Dr. Paula 
Tallal as a post-doctoral fellow. She received her degree 
in experimental psychology from University of Cambridge, 
England and is spending two years here studying dyslexic and 
aphasic children. She is currently conducting an analysis of 
auditory processing deficiencies in both aphasic and dyslexics. 
V/ith her methodology she is able to explore the time parameters 
of auditory input in sensitive manner. This information may 
shed light on the origin of the phonological coding deficien- 
cies of disabled readers which were discussed previously in 
this report. Since her work is also under progress, it will 
be x'eported later when it has been completed. 

A doctoral dissertation which was conducted in the Kennedy 
School with my support related to the issue of parents. 1 atti- 
tudes and learning in disabled readers. The title of the dis- 
sertation was "Soclo-Economlc Status, Parent-Child Rearing 
Attitudes and Marital Adjustment: The Relationship Between 
These Factors and the Children's Rate of Response to Special 
Educa-.ion for Dyslexia". In this study children's reading 
gains will be correlated with the parental responses to a 
"Marital Adjustment Test" and "The Maryland Parent Attitude , 
Survey". This exploration of affective factors in reading 
disability is a valuable contribution to our information in 
this field since many teachers believe that marital discygrd 
can be both the cause and the result of reading failure in 
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schools. Further invest Isatlon of these Issues after the 
completion of this dissertation will be warranted, A report 
of results will be encloted at a later period. 

Diss emination of Findings . 

Dissemination of the findings of our projects has taken 
place through several avenues. The recent articles by Guthrie 
in the Journal of Educational Psychology entitled, "Models of 
Reading and Heading Disability" and "Reading Comprehension and 
Syntactic Responses in Normal and Disabled Readers" have 
elicited about four hundred reprint requests particularly from 
Europe, Canada and Australia. Other articles which are in 
press include: a manuscript entitled, "Visual Evoked Responses 
in Normal and Disabled Readers" by Preston, Guthrie and Childs 
which is to be published in Psychophy siolo^y . The paper en- 
tit?^ed, "The Maze Technique for Assessing and' Monitoring 
Reading Comprehension" by Guthrie, Seifert, Burnham & Caplan 
has been accepted for publication in The Reading Teacher . The 
basic investigation of cognitive processes by Steinheiser and 
Guthrie entitled, "Scanning Times Through Prose and Word Strings 
for Various Targets for Normal and Disabled Readers" which will 
be published in Percepi-ual and Motor Skills in 197^. 

Two of my associates have read papers at national conven- 
tions recently. Mary Seifert. a res^earch assistant on the 
Spencer Project, wrote and delivered a paper entitled, "Reading 
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Comprohension Doficienclos In Disabled Readers" for the Annual 
Convention of the Association for Children with Learning Dis- 
abilities in Miami* in 1973- Tim Sheehan, a graduate student 
workinr, with me, conducted aiid reported a study at th* American 
Educational Research AssociUi-ion in Chicago, 197^. This paper 
was entitled, "Perception and Memory in Performance of Normal 
and Disabled Readers on An Auditory Discrimination Task. (Appen- 
dix 7,8). Finally, I am providint. consultation on research in 
reading disability to three prominant organizations including: 
National Science Foundation, National Institute of Education 
and The National Institute of Law Enforcement and Criminal Justice, 
a branch of the Department of Justice. All of these orsaniza- 
tions are initiating basic and applied research on reading 
disability and we are providing assistance in the development 
of guidelines and review of the proposals. 
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IntrodurtJcu 



Hir? Kcmirdy Inntituro Phonics 'l\nt (KIFf) vas consriucLcd for tluoc 
puriv.rta: 1) to ilctictlhv ihw^ tiubsldiu: involved in single \;ord reading;, 

2) ti^ fncHitntc Lite* in^^truction of chi hlren who nre pour rf:aderO| and 

3) to provide ;m insttruricnt that is u:;cfuJ. for rcnoarch on t:ho acquisition 
of rcnditi^% the analysis of reading d^cabilitios and tha teaching of 
reac!inf^* The fulfillment oil each of i:bc jjonlu rcciuircs considerable tim^^ 
cfforc ^tnd data, Since the mcMBurc! has noc been i^valuatc^d from either a 
psychnnctric or im^ tructional viewpoint, itb succc:sa in fulfilling the 
purp.v.c-H cannot he determined at this ti\no, Ikwever, a brief discussion 
of the characteristics of the KIPT as a criterion-rof eranccd test and 
prcHiufnax^y in^ennation r«f^r,nrdinij the technical qualitieis of th^ ti*st is 
provided, Ibia otperimenial version of the klFf la intended fti^ilitaf.c 
the cJuvolopr-KuU: of the teGU and to as«i.5t professionals who arc rerponaJblo 
for st^rvice pro-rams in reading** 

I. RiitionalH for the Kennedy Institute Phonics Test 

A distiuc tion between norm^rcf orenced tests and criterion-referenced 
test a was drawn by Glaser in 19G3. He stated that "criterion-referenced 
fnonrixrcs depend on an absolute standard of quality, while , . . norm- 
referenced inonsures depend on a relative standard," (p^519) * Information 
obtained from a critcrion-rcCeronced laoasure of reading \v.n\ indicate that a 
chiU? can read 3 letter f;hort vowel words t^Jth 70 percnot accuracy; whereas 
th<* refiults of a nonn-rclrri»nced tost v.ay indicato that the child read** at 
the 2.0 ?*rad4' hveU Xn the first ca^u-, tho chlJd*s .vcore nviy be intcr- 
pfirid \*ithinis, rof eriiu-o t k> the pci ii>r/.jtu:c ol tahi*r chJidrtn, but in thf- 
Si'c<n.u c.>. i* l!tf utily Ifu'on ititm avaM:;hle is the eoripari .*:.^n uf the 7}n id 
tw* his ptu'r/*, in ti*rnf: of r.^^ute levfl. 



CUui'iUV'iMblc conl.rovt Tfi.Y iNlst« I'cjutrdi.np, Uiu imturc of critoriloti- 
rfftrcKtrii r.er..^urtiv«t (Krifv.ill, 1972j KUko, 1971j Uouditlmsh nnd Crocn, 
1971? l.yrt-n, 1972; llnnblr.ton and Kovick, 1972 j Poplunm, 1971). Sin:e n 
rcvifv in" die Ij^ftuci? is m»i possible bevc, sufficu it to say that a point 
of ai'.rcv r.\-int of all of tha authors i& that a "critcrion-rcforcnrea test is 
any tt«t for %vhich a criterion score is flpccifloil in a way that does not 
depend on the scores of Lite cxaraincics to whom it will bo applied** (tivincsfci 
X973, pp, U'U), lT.sing this definition, thu KIPT qualifies as a criterion 
roferencDd test since a criterion pnssina score of 85 percent corr<»ct is 
rccont.icndod for each subtc£tt. 

TIjo issuc! of whether the measure my bo regarded as a niasteiry test 
should ht' raised, Althoujjh at least one author (Went ling, 1973) uses the 
term nnsti ry test to reft-r to a criterion-referenced mciasuro of achievement, 
it is relf evident that the tw tornjo arc not ahmys synononunis, P frhaps a 
cx'iter>on-rcfcronced muaHurc with a )»igh criterion of proficiency may be 
termed a mastery test if the universe of items represented by the test is 
unair,bif.u.n:6ly defined, Xn any event, it is tentatively sugfiosted that the 
KIPT in a nsastiTy test in the sense that porformnce of a child on a sub teat 
at the level oi* B!) jicrccnt accuracy implies a hig)i level of proficiency on 
all of the items in the universe repjesented by the subtest. If o child 
l>crforr.is with 85 porcont accuracy on the short vowel subtest, it is probnbl;! 
that he **Ki4i«ttirod** all of thu short vowol wortlc as defined by the nuiUc- 
linrs used to conr»iri?et the suVtctJ^t* 
lit Construction of Subtest/; 

'Jiii Kirr iiurludc-y Tour ;tltt*rn. Ic iovrr., I), 1% inch of vh^:h 
includfs all vl C in- ^'ubti .a^. huch <\i iht fiubti ^ts was constructed to 
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sectivm prc.stmtu trnt.itJvc «lc/lnitioi^«* ot these jfojr.tins. The order o£ 
pr<•s••nr.^t;itm of the ttof iuf ticsny is intfiiidoJ to HirjpUly tho descriptions 
of the dunviins and is not fdmlUir to the order oi ndninistratiou of the 
suh tests. 

Subtest V - Letter Hawing 

A rnndom smnple of 20 letters from the 26 lower case letters in the 
alphabet Wits used. 

Subteiit 6 - Letter Sound Troduction 

A random snniple of 20 letters vas drawn from the population of all 
letters in the alphabet excluding; q and x. 
Subtest's - Consc>nant Vowel Production 

'Ihe items verc fonncd by coinbining all consonants and all vowels in 
2 letter coribinations , CKcludlng q. Combinanions fi-om this pool were 
selecte randomly with the exception that items were excluded in which th*s 
consonant changes the sound of the vowel as in "ew" or the vowel jiiodifies 
the nost cona^nly used sound of the consonant as in "co". 
Subtest - Short Voxv^el Word Production 

All words in this domin contain the vowel sounds that occur in the 
follcwin,-? words: bat, bet, bit, but, dot. lljcre is no rostrietton on the 
letters that may be uynd to repre&ent the vowel sounds in these words, 
That is "head" jnay occur since it contains the same vowel sound as "bet". 
The words in this dor.:ain contain all the following single consonant sounds: 
cat, dift, fl£;, -ab, hat, j,.ib, kin, Ut, init, not, £ot, x^t, sat, top, { 
vat, wij'., vrt, £i{s In addition, all ?. and 3 letter consonant blends are 
contr.ln<'d in this dci-uin fnchulJiu;: jirlin, M«d, cr^H', cj.ip, .drip, XW.. 

rxi'N iLl«d, pjj:-., ji^tan, j;t.op, b\Jv., f-nj'^ j-can, Jij?.rJ?., jTip, 

twist, bli-nil, HMi»» rijvi, ni.*U, r.n-p. h:ru,, r.CiiJj>, cha^j, horn, 



swim, tnlljk, tst JU, fUn» ra«j>i ^»»£!ii» In the Rubfccat, iihotit 50 percent 

of the item contain ccnsonnnt blcndt, and 50 percent coutatn sinRj.B con- 
sonant {ioundt*. 

Subtrsr 3 - Lone Vtwl Word Production 

Tlu» vwol sounds of the worda In this domain include tho vwal 
sounds c£ the following words: tape, meot, kito, tune (also cube), boat, 
Tlicre is no rostriction on the lottors used to repersont chose sounds, 
e.g. "mir»hr" could occur since the vowel sound is the same as that of 
"kite". The consonant sounds include all of the sounds contained in the 
domain of Subtest 4 with the addition of: consonant digiraphs such as: th, 
ch, 8h,-gh» ph, thr, whj the soft c and g as in "cent" and "gem"; and 
"qu". ;ipprosimatcly 50 percent of tha items contain consonant clusters 
and 50 percent do not. 
SuutcHL 2 - Nnnsense Word Production 

These, iteias do not represent meaningful words in English. The vm*el 
sounds of the words arc distributed to include approximntoly 50 percent 
short voti^els, 25 percent long vot^elo and 25 percent special vowel sounds 
as described in the domain of Subtest I. Tliere aio no restrictions on 
the consonant sounds that may be included. 
Subtest I - Whole Word Production - Special Rules 

Tiiis domain consists of words that contain the vci/el 'sounds In the 
follot^ing words* : part ial ^ satiate, capture. j ol n> saw, Inud, f ood . Rood. 
^^XT^f C£i!l"» h£ort, bald, bulb. There Is no restriction on the Ictfcttrs used 
to represent these sounds. Of course, other short and long vowel sounds may 
appear in words that h.'ve the sounds tliat or« unique to this domain. There 
aif no rt'i. f r i c t i on?: en the conson.mt 'souudM that may oecur and words cen- 
tainins rouitjm.ints th.it do not repreKcnt a sound (honh) are inclui^e*'. 




Tlift ilcns »polun by the cixatnitur that arc vccORntarit by the OKatainee 
an* idtinttcai to t!iu Hk^xa that art» tu<,d orally by fcjio examinee in Subtest 
2, Thu ftena arc in a tlif/crcnt ordc.t^ than Subtest 2, This pormits cora- 
t»ariton of porforr-ance in the prothtction and recognition itiotlcs. The four 
altt-riuHtives i)frludc: the correct ii'vv,x, an incorrect item with the first 
two It'tters the snraa as thv dtandatil, nn incorrect item with the last two 
lettcru the s-inia as the standard, and an incorrect item with the same 
letters as the standard in a new order. 
Subtest 9 - Consonant Vowel Recognition 

TV»e itti'^fi rpoken by the examiner are the satne as those of Subtest 5» 
except the sequejicc Is different. The alternatives include: the correct 
item, an incori-t^ct item with the first letter the same as the standard, an 
incorrect Item with the se cond letter the same as the standavu, no I an 
incorrect item with neither letter U»o same as the standard. 
Subtest 10 - Initial Letter Sound Recoi;nition 

nie standards spoken by the eMawiner are 20 words beginning with a 
einjtle consonant. There are four alternatives consioting of the correct 
letter, incorrect letters that are contained in the standard, and incorrect 
letters that are .not in the standard, 
III, Vreliininary Technical Information 

licliability of the KIPT has not been properly and completely 
estuMl&hed. Additional data are necJcd. A su^'ncstion Chat the reliability 
of the total test and individual reJinblUtieg of the subtests may bo ade- 
tjM.jtf is provifltd in an article by one of the authors (Guthrie, 1973). 
Sii.».f the tor.plft ioit eC ihv study, IVJ t'T hf-i hvi-n revised nnd subtest k 




ill the K\t vrrslony nn: not Mont leal. 



. Itelcss, in this study thb 



rcliabi Jii ics of. the suhtcsCfi U'crej 



1) V'crd ror.tllnr in cont»»xt 

2) \s\nihi HiMhL-d 

3) v.'orJs uuL'J.t.sli&d 

A) nonwenat' wox-d production 
5) losif, vowt.'] iMoUuctJon 

7) consonnnt clusstcr pt-cducuion 

8) letter soumi production 

9) letter naming 

10) nonponse vord recognition 

11) coMKonnnt cluster recognition 
13) initial lcttt:r rceoi»nition 
13) final letter recognition 

1^0 auditory blending 

15) syllahication 

16) Total KIPT 



.91 
.86 
.88 
.86 
.90 
.90 
.95 
.86 
.22 
.83 
.81 
.88 
.83 
.90 
.20 
.98 



ai>eco reliabilities were computed with the KR21 formula with data from 38 
Sfi vhose fnean Gates-MacGinitie reading vocabulary was 2. 14 grade le\fol. 
See the article for fiuthur description of thu subtcsto. It is important 
to note that the KR21 formula is intended for xxsin with norm- referenced 
measures, A formula for computing the reliability of criterion-referenced 
tests was dove loped by Livingston (1972). Tltat formula was not used for 
these computations since it was under development when t!ie article was 
written, Livingston (1973) illustrates, hoi^evcr, that the criterion- 
referenced reUnbility is never lov?cr ^nd occasionally, the reliabilities 
presented here arc likely to be underestimates rather than ovbrestimates of, 
the true criterion-referenced reliability of the. KIPT, 

V^alidiLy of a criterion-referenced measure Is likely to be wore 
difficult to e.«?tabltph than validity of a typical norm-referenced measures. 
Ttn- e::ntnph', a suitable criterion aj;.iiuf.t which to jud^e a crltorion-refcr- 
titcci' ntcaaure :.i.iy be difficult to identify. i'reHminary indication of the 
vaJidity nf the KltT was obtained i row the correlzition of ,83 between the 
KDiu;t-r.r.e UVrd Production Subtei-L oA the KXl'X and Oite«»->i;ic(;i«itio Vocabulary 



scores. Altliou^'b tliu Lettcf Sound I'roduction tnsk correlated only .37 with 
Cates RuGinitie Vocn!>ulnr>v Letter S.Mjntl rroductlon correlated .53 with 
Consoiumt Ciustor Production. Tlie appropriate criterion for validating a 
given St btost my l»u a similar criterion* referenced teet rather than a less 
siwilar norm-referenced measure. Tlicso issues demand additional thought and 
data, 

Kotc of Caution: 

•Xhreo reminders about the experimental version of the KIPT are in 
ortier. First, the authors do not make any claims about the validity or 
reliabiUty of the measure until additional information is available. 
Second, interpretation drawn from the administration of the test may not be 
ettribwtfcd to the authors. Third, the preliminary administrative manual 
do*-*j p"«: attempt to meet the criteria of eMcellence described in the 
Standards for Ediica tional and Psvcholo?>.lcal Vests and Manuals . (French 
& Michael, 1966). 



Di rt*ct:irnr» fvr AJfnfni£Jtj\^fclon of the 



Tito net cU*? t*hc frllwing matcirinls nv^itlnbla foir the admini 

straticn of the tost. 

A. All uKnmiiu»r and examinee copy of subtcBts I - 10. 
B* Ptiicllr> for use on subtests 8 - XO, and for 0K^imlner*s uce on 
entire test* 

C» Taper c^r cardboard markers for oxamtneeo' use on tost 8 - 10. 
D. Scoring sbeot Cor rccordinc cxamineea^ responses. 

Accuracy Trofile Sheet for summarising eKnminees^ performance* 

11m Setting arraugcnants and groupings 

A# Te:5tinf; should bo conducted in a relatively quiet room to pre- 
vent the examinee from beinf^ distracted and to enable the exa- 
miner to hear the oral responses of the oxaminGe* 

B» The examiner must test each examinee individually on subtests 
1 - 7t porscns may be seated on opposite sides or adjacent 
to each other at a small table* 

C# The examiner may administer subtests 8 - 10 in siuall groups* 
A group feiiae of about 3 - 4 is suitable for children aged 
5-8 years and for disabled readers; a group of 6 10 inay 
be formed for normal children aged 9 and older* - 

III* Sequence^ and Time for Subtei^ts 

A. Subtests 1-10 f^lteuld be numinlsteicd in the order 1 • 10. 
Xlut nxpc'rioui^' of th;^ authors^ is that fiiiico fjubte^^ts 1-7 avo 
orderi^d in dfcrcrisinj^ dilllculty^ e>:;m!incctJ *»rt. encouraged by 



ERLC 



siut eH« AS t-Iu-y prograss tluougli t:ho. .suHtcste and tlioir niotiva- 
ticu to poi'forri vrall is BUi;t.itno<l, Iti addition, svbtcofcs 8-10 
nwst follot^ 1-7 since t\ui items on S and 9 ai'cs tlio snme as tho 
itcii^y on subtcr.rs 2 and 5, Since the romctr coqitifcs oral j>ro~ 
duct ion and the latter re.iui rcis rccojjnition, it in likely th.-iU 
admin ifttrat ion of 8 and 9 before 2 and 5 my inflafco porfornumcn , 
on 2 and 5 aluhoufih the reverse is not likely, 
B. In GC:nc:ral, the time required to fldtninistor subtests 1 - 7 la 15 
to 30 minutes nud the tiiua to administer subtests 8 •* 10 is 10 
to IS minutes. The total ti*ne varies from 25 to 45 minutes 
depending on the age and reading level of the cfxamince. Young 
children <agcd 5-8) and disabled readurs (grade level l.0-2«5) 
take wore time to co-npletc the test than older students and more 
advanced readers. Subtests I - 10 tnny be given to an iadivldunl 
child in one or tv/o sessioniJ. Subtests 1-7 may bo given in one 
or i^i/o sessions as noodcd and subtests 8 10 should be given In 
one &ossion# 

IV. Adrainistration of Sitbtests 

The four alternate fonns may be used intorchangoably and ate approx- 
itnatoly equal in difficulty level. Subtests fro.n one form sliould not be 
mixed '^Ith subtests from other foraia. Administration of subtests 1-7 
is conducted individually. Instructions for each iJubtcst are provided on 
the csaniner's copy of the subtest, Thsse instructions should be road aloud 
to tiK» ctilld. All of the s'lbtcsts hiva cKainples, After hearing the Inotruc* 
tioMf) th .; cxatft<n»'e should ' r»m the t*xarn}>lc.s. Ihe oxatnlncr way piToviilo any 
help that lo ni t J-.d tt» tMu the cljlld to pfrforw the examploa correctly. 




AdJiLioaul t-Kcuuiilos .nltouXU not luv o,J.vrn ntiil ivuiuiin'.^s o£ the wordn should 

When tha exnt:iin[e is working, on the test items, no assistmv2 should 
bo! givf-r ill prcuowicin^^; the wciV^r.. If an CKaminoo hesitates on ono item 
for a lot.r, Linio or provides n pavtl.al reapon«C( such as the sound oi the 
first letter in a short vo^^'cl vord, cnrouragcmont may hn given by saying, 
"are you qoLuq to try that one" or "what is your answer on that one." 
Encourage tho. exmnlnee to attempt the next item if he cannot perform an 
item and perBeveeates on it. If the examinee produces the separate sounds 
for an item by saying "b".,.,"i" for "bi", the examiner may suggest that 
the cxanineo "put the sounds together". Lengthy assistance should not be 
given and responf?ca vhlch are not adequately tjlendcd are scored as incor- 
rect. Do not provide specific focdbacU about whether he is right or wrong 
on any icej.TS. The cxa«iin«c m.iy use a marker or pointer or the examiner may 
'assist him in maintainitig his place on the tenting page. It is important 
that a given subtest be discontimtod if the examinee makes six consocutivo 
errors. The next subtest f?hould bn started immediately after such a dis- 
continuation. 

Administration of subtests 8-10 may bo conducted in groups as 
described previously, Hircctions for each subtest are px-ovi«Jed on th'» 
examiner*.? copy and should bo rend to the examinee. The cxatniftoes should 
perform the t-xamplec and assistance may be given to insufo that the fxawplos 
ar« answered correctly and that the exominceo understand the task, nxainineeo 
should be futuntragod to use mnrUirrs to maintain their place on the pa^o. 
The exanlnc-r vr\y prcni-'.n'.to t-ach sri:;ulut; v/oj:d two tim^'a, althouf'h he shimld 
ttot n^tum to an tliat was pri'vicu.sly adwini.r.tcMvd to asniat fxar.{lni'»v: 

who made m\ irror. Al} 20 ittnu cut each oi ilw. auhti'tan 8-10 should bit 
administori.'d to all i xaiitf ucurb. 



V. C-.tiikli\Jci.T for Jutlj'inn and St-orlng Pcrfcjrm-'mcc 

A. Sub'Jf.'tt 1 - Whole Kord rt*ofUuCion - Sjx'cfal Uulcs 

Scorc! as covtL'ct the stamlni'd prcmtncinticn of the worU, MnUo 
niiUmnl /illcv/ance Cot' c!ia3' ct and accent dif forcncos. If on 
oKcntin^'i' ha» a non-nlandard black dtalcct ot a waieUcd iJostotiinn 
accent-., for cjxatnplc, accept oral roapotises that arc consif.tGnc 
witli. his linsuistic system. 

B. Subti'fJt 2 - Nonsense Word Production 

Scoro as correct responses that follow standard phonetic rules. 
Altl^ouf^U a coaiplotc system of phoT>etic rules cannot bo provided 
here, the foXlovrliif; guidelines will suffice for judging responsos 
to these Itoins. If the word contains one vot^ol, either the short 
or Ions sound may be heard, e.S» "fax" should rhyme with "tax" 
and "tright" eliould rhyme ^vith "mifjht". If a word contains to^o 
vot^els, the vav»els raay be pronounced with any, of the sounds which 
those vo:^cIb nmy represent in English. For Instance, "goot" may 
be correctly pronounced as rhyming with either "foot" or "boot". 
Voxels that occur in the beginning of a word may bo pronounced 
with either the short or long sound* For instance, the "e" In 
"ont" may be pronounced as the "o" in., "object" ojj "only". The 
diacritical marks used by the cKaminor in Subtest 8 should not 
be uAod in judj^in^ ^hc a.* -quacy of responses on this subtest* 

C. Subtest 3 - Lonji Vowel Word Production 

Score as correct this standard pronunciation of the word with 
nlniiiMl iiHt\...ncc li>r dialect or a'^ctnfc differences, 

D. Subtest U - ah n'l Vo./el V?Oi d I'l oductlon 

Score a's corrt^ct the fstantiard prtmmtTi ation of th<? ^/ord with r.tli:ii;»al 



nlla;.mi:c tor dialed di f jftT. tut-n, 

BEST COPY AVAIUBLE 

Scox'c iis correct tlu? iitandartl ccinscmattt «o;md with allc^ancos 
for different eonsciant somda £or ccrtnin letters. For 
example, in "e*a" tlK* "g" KUiy bo pi'otiouiicod as the "s'* in '*set" 
or "gesture", Pou vo^/ols, eitturr the long or short sound is 
acceptable. For ittstanco^ in "da" the "a" may bo sounded as 
in "dnni" or "dawc", 

F. Subtest 6 - Latter Soand production 

Scoro as correct any of the sounds tliat a consonant may make in 
the initial position of a word. Note that "c" may be hard or 
soft as in "cat" or "city". 

G. Subtest 7 - Latter Nuwing 

Score as correct latter n.tr as ouch as "bee" for "b", 

U. Subtest 8 - Nonsense* Ward Reeoj'nition 

Scores as correct the standi?rd npokeii by the examiner if the exa- 
minee circles it correctly among tho four alternatives. 

I. Subtest 9 Consonant Vov/cl Racostiition 

Score ix% correct the standard spoUon by the examiner if the exa- 

« 

minee circles it correctly nmiyn^j the four oltoniatives. 
J Subtest 10 - Initial Letter Sotmd Recognition 

Score as correct the* initial letter of the word spotuiu by tha 
examinor if the exanlnee cJrclo^ it# 
VI. Constructing* nKamince Troflle 

UIillu the i*x iujinec' Is p.^rfomilnfi Suhto5:tti 1 - 7, the examiner records 
inch as ciirroct or Jncorroct on Lho IScorln^; KhcM^t* JVrfoniumi' on 

Subtest. t 8 - 10 ^^4 rt^cordod on thy} slicet \;Iun Lho ox/i,:unecs cciuplute Uu* 
Sttctlo^i^ The i:ot:il number correct for eacif yubtc*^5t ^u then co.irpiitcd ntid 

erIc 




rt^coriltvl at tl',.' boffcom of thi* Scorin-; Slu'Csli* Iufc»rnut:lon fivm the Scofinij 
Slu-ot is Lhon pl.icod vn ia-.« I'l-ojCilc iUt'icl;, Yho lunuber of correct rcspontuis 
o« o.ivh ^ubi.o;•.t. In cntcrcit on J:lu' Prof Uc Shovt in the colvnisn labeled 
"«u:t'\H>r ccrt't'ct", "xhc. jHTCfnt corrocf, ealculatod as nuia!>ee correct divided 
by to::al postsihlo coi'rccL, is entered in the SKcfcien entitled "percent 
correct", This infoniuticn may be entorad as a dot in the appx'opriatc >:w%». 
7h<i VrofiXc* is c.j\uite;d by connectins t^ic* points with straight linos. 
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A. 


car 






R. 


moon 




• 


1. 


cried 


16. 


favor 


2. 


kneol 


17. 


board 


3. 


thick 


18. 


hearth 


4. 


shirt 


19. 


column 


5, 


silly 


20. 


needlo 


6. 


noiso 


21. 


debris 


7. 


storm 


22. 


might 


8. 


chroiao 


23. 


ya\"m 


9. 


extend 


24. 


growl 


10* 


earth 


25. 


heard 


11. 


naturo 


26. 


• chore 


12. 


wring 


27. 


bald 


13. 


judge 


28. 


chalk 


14. 


ceuso 


29. 


dye 


15. 


bloom 


30, 


cause 



« 



Diroctionjsj I would 3i}:e you to read as many .of these 

v;ord£i ftfj you Ct*n. Lot't? try the practice 
ones. (nxaminor pronounce o*<amplcs 
correctly if child doe« not; then have 
child repeat the e:«irrtpies.) Discontinue 
the £>ubtc£;t afu»r 6 conoecutivc errors. 



John T, {'.»i;.:ark3 fv M.irv K"»r,..-t 

John W ;u,n.i;H!.' Ti;f.Lirute , sXo\\vr.\ liopniui: Unlv\M-t;i ty , 
Hit 1 1 i r.i:»r.; , •!.'.i, v l and 



Tnr»T 1 — • \mohn won:) rui 

A, car 

B. moon 

1* crl&ci 

2. kneel 

3. thick 

4. shirt 

5. silly 
(>• noiso 

7, storm 

8, chromo 
9» extend 

10. earth 

11. nature 

12. wring 

13. judcjc 

14. CQHSU 

15. bJoom 



yvxon — 

BESTCOP? MfAIUIBLE i 

f 

V 

16 • favor 

"■■3 

17 . board 

18. hearth | 
1& . column 

20 . needle 

21. debris 

22. might 

23. yawn | 

24. growl ' ; 

25. heard 

ft r 

26. chore 

27. bald 

28 . chalk 

29. dye 

30. caUDc 



KSr OWr AVAtUIBLE 



TnsT 2 — i^oKcnrJsn mno production 



A. 


fim 






B. 


ack 






1. 


gak 


11. 


grcer 


2. 


spro 


12. 


tee for 


3. 


ert 


X3 # 


ipsom 


4. 


grud 


14. 


glore 










6. 


poit 


16. 


rocress 


7. 


did 


17. 


staum 


C. 


tave 


18. 


thulk 


9. 


ock 


19. 


marbop 


10. 


scuntj 


20. 


endoke 



I 

I 

if 



Directions : 



This page has all nonsense words. That 
means that none of the words* make any 
sense. They are jwst Ictker sounds put 
together. Lets try tlie ry'r?*nt.xce ones. 
(Examiner pronounce tne practice words 
correctly if chil'il does nocy then have 
child repeat c::amplcs.) Discontinue 
subtest after C consfccntivo crrox"s. 



4- 



ft 



TES'j' 2 ^;o^3s^:^SE wokd production 



A. fim 

ack 



BEST COPY MfiUUIBLE 



1. gak 11, greer 

2. spro 12. teofor 

3. ert 13, ipsem 

4. grud 14. glore 

5. freel 15. shuff 

6. poit 16. rooross 

7. did. 17. ataura 

8* tave 18. thulk 

9. ock 19. marbop 

10. scun0 20*. endoke 

« 
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PnODUCTIOIi OF WORDS WITH 
LONG VOKIIli SOUNDS 



A. niakQ 

B. free 

1, rail 

2 p heap 

3. lime 

4 . robe 

5. crude 
6 • loaf 
7. try 

cage 

f». queen 

10. blind 



BEST COPY mum 

11. prey 

12. bolt 

13. tune 

14. cheat 

15. clue 

16 . great 

17. mile 

18. slow 

19 . fear 

20. fuse 



Directions s Read as many of these words as you can. 

Lets try the practice ones, (Examiner 
. pronounce the practice words correctly 

if child does not; then have child repeat the 
examples.) Discontinue the subtest after 
6 consecutive errors. 



TKST 3 — PKODHCTTOtvl OF \;ORnS WITH 

LONG VOWni. SOUNDS 



A. ruiko 

B. free 



Bisi cow Miw^'^ 



1. 



3. 
4. 



5. 



6. 
7. 
8, 

10. 



raj 1 
heap 

robe 

crude 

loaf 

try 

cage 

blind 



11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



prey 

bolt 

tune 

cheat 

clue ■ 

great 

mile 

slow 

fear 

fuse 



^5 



TnST 4 — • 



rRODUCTio:^ or words with 

SHOUT VOWEL fJOUNDS 



A. sit 

B. man 



1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



fed 

* 

sip 

nod 

young 

snap 

web 

fist 

bread 

log 



11. 
12. 
13. 
14. 
X3 » 
16. 
17. 
18. 
19. 
20. 



rung 

swap 

lit 

clamp 

bun 

ham 

next 

slot 

clir 
gum 



Directions: 



Read as many of these v;ords as you can. 
Lets try the practice ones. (Examiner 
pronounce practice words correctly if 
child docs not? then have child repeat 
the CKamples.) Discontinue the subtest 
after 6 consecutive errors. 



I 



I 
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ITS'V 4 — Pl;C>nOCTTON' WORD.^ U'lTH 

rWiORT VOW-ih SOUNDS 



A. Bit 

B. man 

I* sad 

2. fed 

3. sip 

4 . nod 

5. young 

6. enap 

7. wob 

8. fist 

9 . bread 
10. log 



11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



rung 

swap 

lit 

clamp 

bun 

ham 

next 

slot 

clip 

gutn 



5* 



if. 

I 



I 



f 



ERIC 



-5 



i 

'-> 

TV.BT 5 — PRODUCriOT! OF VOVJill^- 

coiiso:<,\m* combxmattons \ 



A. 


ep 






V 


B. 


CO 




BEST GOrl RVAilAoLt 


f 


1. 


eg 


11. 


he 


h 
I 


2. 


ca 


12. 


OS 


1 

e 
«- 


3. 


ek 

• 


13. 


te , 


1- 


4. 


zu 


14. 


nto 




5. 


ag 


15. 


tu 


h 


6. 


on 


16. 


i.n 


1 


7. 


ni . 


17. 


az 


•> 


8. 


vi 


18. 


oh 


•J 

.1- 


9. 


af 


19. 


re 


■ t 

% 


10 


la 


20. 


uh 


i 



Dijroctions J This page has two-letter items. Some c 

make sense and some are nonsense words. f 

Tell me what the letters say together. ! 
Lets try the practice ones. (The child 

may use either the long or short vowel ^ 

sound. If the child cannot pronounce the i 
examples using either sound, th'^ eKaminer 
should pronouncs them using a short vo\;ol 

sound? then have child repeat the? examples.) * I 

Discontinue the subtest after 6 consecutive ^ 

errors • '\ 



C ' 



o 

ERIC 



THST 5 



- pnorxjcTTot.' of vowel - 

CON\C>OMANT COMHINATIONS 



A. cp 

B. CO 

1. eg 

2. ca 
3« ek 

4. 2U 

5. ag 

6. on 

7. ni 

8. vi 
9» af 

10. la 



m copt mmii 

* 

11. he 

12. OS 

13. te 

14. mo 

15. tu 

16. in 

17. az 
1-8. oh 

19. re 

20 . uh « 



TnsT 6 — Lirrrcn sound rKonucTioN 



B. t . 



ocgfsyevaw 
diuspmjnlb 



Directions s I v;ant you to tell me the sound each 

one of these letters jnake. Lets try 
the practice ones. (Examinei: pronounce 
examples if the child does -not; then 
have child repeat the examples.) Discontinue 
the subtest after 6 consecutive errors. 



TEST 7 — TJTTER NAMING 



A. s 

B, V 



eazqwdrfmx 
ynknlcpoib 

« 

Directions: Toll mo the names of each of these 

letters, toti^ try the practice ones. 
(Uxaminor pronounce examples if the 
child does noty then have child repeat 
the oKampJcn.) Discontinue the subtest 
after 6 conr.ccutive errors. 



A, h 

B, t 

o c g f s y e 
d i ■ u z p ' m j 

**************************************** 

TEST 7 — LETTER N/VHING 

B. V 

^azqwdrfitt 
y n k n 1 c p o.i 



KST copy M/UUBU 



a w 



b 





RL'COnMITlOK OP mm VlStl.XL 

OF ::o:jsfJNsn Kounn 


POKM 








ach 


* 


BGSi iiUrl AVfl 


w 


11. 


thiilk 


M 


12. 




tave^ 


13« 


staum (audxt) 




14. 


rocrcss 




15- 






16. 




gak ■ 


17 • 


ipsetn 


ert (germ) 


XS* 


greer (sneer) 


grud 


19. 


shuff 


spro 


20. 


glore (or) 



ctions: This page has rows of all nonsense words. 
Each row has four v;ords. I will say. a 
nonsense word and your job is to look 
across tha row and find the same v/ord I 
said. Put", a circle around the word. Lets 
try the practice ones. Each child completes 
items 1-20. 



BEST copy tmrni 







or KONnnN^sH 


01^ Tiin vinuAL 




A. 


lim 


f im 


mil: 

• 


fir 




eck 


ca); 


• 


ac£ 


1. 


uck 


cko 


ock 


ocr 


2. 


did 


frid 


dilc 


clon 


3. 


feve 

• 


taro 


vate 


tave 


4. 


unsce 


scoru 


nurne 


scune , 


5. 


poti 


poit 


pouf 


jait 


6. 


froof 


frcol 


thoel 


elfer 


7. 


£'ak 


gar 


gak 


Hag 


8. 


ert 


ret 


erm 


ort 


9. 


grud 


jaud 


rugd 


grel 


10. 


proB 


spne 


noro 


spro 


11. 


thulH 


kulth 


thoff 


£lelk 


12. 


ontuhe 


endoko 


dokcen 


urhake 


13. 


tausm 


stovm 


staum 


dreum 


14. 


sonnass 


rosscor 


rocress 


ronoarn 


15. 


mas tug 


mar bop 


nontop 


opmarb 


16. 


of cort 


ten Ion 


fooher 


tee for 


X i m 


ipnow 


scnixp 




ogncm 


18. 




grcor 


groow 


ergor 


19. 


aholl 


u£f sh 


£?huf f 


noof f 


20. 


<j Jcrcf 


glarn 


orctjl 


phuro 



o c 

ERIC 



ERIC 



BEST COPY mmmi 



COfiniNAl'IONS 



A. 








B. 


CO 


* 

» 




1. 

mm • 


ni 


11. 




2, 


af 


12. 




3. 


on 

• 


13. 


oh 


4. 


vi 

V JL 


14 


in 


5. 


la 


15. 


uh 


6. 


zu 


16. 


tu 


7. 


' ca 


17. 


he 


8. 


eg 


18. 


te 


9. 


ek 


19. 

* 


OS 


xo. 




20. 


mo 



Directions; This page has rows of consonant vowel 

combinationij. I will say tho sound that 
two lot tors make together and you put a 
circle around the two letters that make 
that sound. Lots try the practice ones, 
(Examinor pronounce all combinations with 
the short vowel sound*} Each child com- 
pletes items 1-20. 



i 

i 



BEST COPY HVAUJIBII 



TEST 9 — raSCOCWJTION or VUKFX-CONOOKANT 

coMnjHA'rioN.*? 



cb 
cu 



op 

CO 



op 
da 



ah 
mo 



1. 
2. 

3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 



no 

aw 
od 
va 
la 

ZM 
CO 

uk 
ap 



nx 
an 
an 

Pi 
ta 

ri 
ca 

eh 



ca 
af 

on 
ko 
lu 

za 
ne 
ov 
iz 
ag 



su 
vi 
9C 

tu 
da 
eg 
ek 
ik 



11. 
12, 
13. 
14. 
15. 



ru 
oh 
ih 
urn 



re 
ih 

ih 



od 
ke 
ow 
in 
av 



al 
sa 
uo 
on 
uh 



16. 
17. 
IS. 
10. 
20. 



ta 
he 
te 
ot 



tu 
11 
fc 

CG 
VO 



ne 
hu 
tu 
oa 
no 



fu 

ke 

TOO 



BEST COPY AVAILABLE 



TEST 3 0 — linCOGNITlOM Or* INITIAL. LETTHU SOUNDS 



A. 


oalantander 






B. 


numerical 




• 




luscious 


11. 


symphony 


2. 


harmony 


12. 


willow 


3. 


zither 

• 


13. 


bov..ne 


4. 


pendulum 


14. 


furious 


n 


ceniporary 


15. 


f 

judicial 


6» 


young 


16. 


marvelous 


7i 


casual 


17. 


rascal 


8. 


gumption 


18. 


vigorous 


9. 


kangaroo 


19. 

* 


dynamite 


10. 


notorious 


20. 


natural 



Directions s Each row or this page has four letters. 

1 will say a word. You look at the 
letters in the row and put a circle around 
the letter that you hear at the beginning 
of the word. Lets try the practice ones. 
Each child completes items 1-20. 



BEST COPY AVAILABU 



TF.ST 10 — - IU2C0GNITION OF ItllTXAI* LETTER SOUNDS 



A. I 

B» m 

1. f? 

2. r 

3. t 

4. m 

5. t 



6. 
7. 



n. 

12. 
1-3. 
14. 
15. 



18. 
19. 
20. 



y 

c 



8. m 

9. g 
10. t 



h 
1 

V 

f 



16. r 

17. s 



g 
a 

fc 



m 
n 

1 

y 

r 
d 

m 

n 
1 

9 
r 

P 
V 

n 
s 
o 

m 
o 

V 

t 
r 



d 
r 

V 

h 
z 
n 
r 

g 

ss 
n 
k 
n 

m 

s 

I? 

8 

j 

V 

r 

8 

n 

1 



s 
3; 

'C 

m 
h 
P 
P 

h . 
8 

P ~ 

n 
r 

8 

W 

a 

r 



1 
1 
r 
m 
n 



TDST 1 — WrCOT^H WORD PRODUCTION 
SrECIAI* RULES 



A* boy 
B . down 



1. 


calves 


16. 


dollar 


2. 




17. 


charm 


3. 


birth 


18. 


oulp 


" • 




19. 


autumn 


5. 


V ^? 


20. 


scale 






21, 


whole 


7. 


straw 


22. 


hour 


8. 


oxpect 


23. 


point 


9. 


rathor 


24. 


pearl 


10 


ghos t 


25. 


spurt 


11. 


tension 


26. 


court 


12. 


wreck 


27. 


sugar 


13. 


listen 


28. 


hedge 


14. 


lye 


29. 


prose 


15. 


stood 


30. 


crown 



Diirectionsj 



I would like you to read as many of these 
words as you can. Let's try the practice 
ones. (D?:ainin;*r pronounce examples if 
chi3d does not; then have child repeat 
the cxoniples.) Discontinue the subtest 
after six consecutive errors. 



D 

(t John T. riiuhvlo 
iioiui i\ K'.Tniiccjy 
Sa l tintoi I- , :'.;rv 



i iiiid 



>*; 5. r» r, i r. t; i ty 



TKSt 1 WHOLE Wi 
SPECIAL 

A. boy 

B . down 

1 . calves 

2. sign 

3. birth 
4 • term 

5. have 

6. gas 

7. straw 

8. expect 
9 • rather 

10. ghost 

11. tension 
12 • wreck 

13. listen 

14. lye 

15. stood 



1*^ 

PRODUCTION 
KULES 

BEST COPY AVIULABLE 

16. dollar 

17. charm 
i\8. gulp 

19. autumn 

20. scale 
21 • whole 

22. hour 

23. point 

24. pearl 

25. spurt 

26. court 

27. sugar 

28. hedge 

29. prose 

30 . cro\^rn 



a'EGT 2 — NONSENSK WORD PRODUCTION 

♦ 

A. kag 

B. uok . BESI COW AVAIUaiE 



1. 


paf 


11.. 


treave 


2. 


smay 


12. 


ormy 


3. 


floy 


13. 


upple 


4. 


eXch 


14. 


clow 


5. 


drute 


15. 


spack 


6. 


urb 


16. 


dec tow 


7. 


thab 


17. 


stee 


8. 


hice 


18. 


ned^s 


9, 


fing 


19; 




10. 


f lome 


20. 


stipap 



Directlonr;: This page has all nonsense words. I'hat 

means that none of the words make any 
sense. They are just letter sounds put 
together. Lets try the practice ones. 
(Examiner correctly pronounce the prac- 
tice words if the child does noty then have 
child repeat the examples.) Discontinue 
the subtest after 6 consecutive errors. 



TBGT 2 NOl'IGKNS!: WOUD PHODUCTION 



A. kag 



B. uck 



m cow ftVWLAIJU 



1. 

2. 

3. 

4. 
5. 
6, 
7. 
8. 

10» 



paf 

sinay' 

floy 

elch 

drute 

urb 

thab 

hice 

fing 
f lome 



11. 
12. 
13. 
14. 
15. 

la. 

17. 
18. 

la. 

20. 



t reave 
ormy 
upple 
clow 

dec tow 
stee 
nedgc 
mags to 
stipap 



■f 

■'I 



I 



TnsT 3 — pp.ODUCTio:? or words with 

I4ONG VOWEL SOUNDS 



A. home 

B. tall 



1. 
2. 
3, 
4. 
S. 
6. 
7. 
8. 
9. 
10. 



pain 

steop 

pipe 

most 

mute 

note 

griud 

shake 

peak 

wild 



11. 
12. 
13. 
14. 
15, 
16. 
17. 
18. 
19. 
20. 



BEST COPY AVAILABLE 



freight 

cope 

chew 

cream 

bruise 

pare 

tire 

roll 

fierce 

tube 



Directions! Read as many of these words as you can. 

Lets try the practice ones. (Examiner 
pronounce the practice words correctly 
if the child does not; then have child 
repeat the examples.) Discontinue the 
subtest after six consecutive errors. 



TKST 3 — PRODUCTION OF mWDS WITH 

xma vo\mh soiimds 



B, tail 

1. pain 

3. pipe 

4. roost 

5. mute 

6 . note 

7. grind 
8* shake 
9. peak 

10. wild 



14, 
15. 

17. 
18. 
19. 
20. 



BEST COPY mum 



11. freight 

12. cope 

13. chew 



cream 

bruise 

pare 

tire 

roll 

fierce 

tube 



.in 



r 

'4' 



i 



TEST 4 — • rnoDucTiojc or wouds with 

SIIOKY VOWEL SOU'^r55 



A» bat . 
pen 



2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



3 am 

net 

him 

cot • 

ton 

grab 

sped 

swirr. 

bent 

hog 



BEST copv smw^ 



11. ' spun 

12. swan 
13 • mix 
14, smack 
1S» rug 

16. nag 

17. head 

18. trot 

19. miss 

20. hunt 



Directions: 



Read as many of these words as yoii can. 
Lets try the practice ones. (Examiner 
pronounce practice words correctly if 
child does not? then have the child repeat 
the examples.) Discontinue the subtest 
after 6 consecutive errors. 



tj:st 4 



PKODUCTIOM OP WORnn WITH 

miORT vov:ni. sounds 



A. bat 

B, pen 

1. jam 

2. net. 

3. him 

4. cot 



5y ton 



6 . grab 

7. sped 

8. swim 

9. bent 
10, hog 



BEST COPY AVWLABU 



12. 
13. 
14, 
15. 
16. 
17. 
18. 
19. 
20. 



spun 

swan 

mix 

smack 

rug 

nag 

head 

trot 

miss 

hunt 



■* 



ERIC 



TEST 5 — rRonucnoN or vowkl- 

CONSONANT COMBINATIONS 



BEST COPY AVAtUBLE 



IX. oX 

X2. ib 

13. ze 

X4. im 

X5. hi 

X6. av 

X7. wo 

X8. op 

X9. iz 

20. ku 



Directions: This page has tv?o- letter items. Some 

make sense and some are nonsense words. 
Toli me what the letters say together. 
Lets try the practice ones. (Examiner, 
the child may use either the Xong or short 
vowel sound. If. child cannot pronounce 
the oKamples using either sound, the eica- 
minor should pronounce them using a short 
vov/el sound; then have child repeat the 
examples.) Discontinue the subtest after 
six consecutive errors. 



A. 


ic 


B. 


ho 




dp 




ax 


3* 


jx 


A 


v;e 


5^ 


ba 


6. 


cs 


7. 


je 


8. 


et 


9, 


af 


10^ 


wi 



ERIC 



A. iG 

n. ho 



TEST — lT.OI>t?C'inON* OF VOV.T.L - 

cornjor^nirr conin Wvtioms 



BEST COPY AVAILABLE 



X. ap 11. ol 

2. ai 12. ii> 

3* -ji 13. 

4, we ' 1^. 

5. ba 15. hi 

6, OS 16. av 

7, je 17. wo 

8. et 18. op 

9. af 19. is 
10. wi 20. ku 



A. 8 BEST COPY AVAilABLE 



uebrahwzfn 



Directions! I want you to tell me the sound each one 

of these letters make. Lets try the prac- 
tice ones. (Examine:: pronounce examples if 
the child does not? then have child repeat 
the e?;aitiples. ) Discontinue the subtest 
after six consecutive errors. 



TEST 7 — LP-TTER NAMING 



A. d 

B. g 



ehb lvucnmy 

* 

a o X p r f z q k t 



Directions: Toll me the nanos of. each of these letters. 

Letft try the prvictice ones. (Examiner 
pronounce oxamplef-? ir the child docs not; then 
have flu. Id i-otv^-tt the o:-:ann>lef> . ) Discontinue 
tlio rubcof.t: ui. i t. r r.i:: con.'.ecuuivo errors. 



D 



TEST 6 — LETTER - SPU.'^D PRODUCTION 

BESI con AVMUI8l£ 

I 

z £ n 

* 

TFST 7 — 13TTEn NMING 

A. d 

B. g 

ehb Ivttonmy 
aoxprfzqkt 



A. s 

u c b r a h w 
y d 1 k t g j 



TEST fi — Rh'COGinyiON^ OF THE VISUAL FORM 
OP NONS}:>^SK WORDS 



11, StOQ 

12, mags to 

13, dec tow (cow) 

14, ncdge (hndge) 
15* stipap 

16. spack 

17. upple 

18. ermy (germ) 

19. treave 

20. clow (cow) 



Directions: This page has rows of till nonsense words. 

Each vo'f has four words. I will sav a 
nonsense woard and your job is to look 
across the row and find the same word I 
said. Put a circle around the word. Lets 
try the practice ones. Each child completes 
items 1-20. 



A. 








1. 


th^tb 


3 * 


f ?ng 


3. 


urb (slur) 


4. 


hice 


5. 


f lome 


6. 


drute 


7. 


smay 


8. 


paf 


9. 


f loy (boy) 


10. 


clch (felt) 











giSI {On Rii»»wi*»*** 




TEST 8 


-~ RECOGMITTON OF THE 
OP NONSENSE WORDS 


VISUAL FORM 

• 


A. 


hag 


t* M x; 


Kag 


gak 


B. 


ack 


cku 


ucr 


, uck 


1. 


baht 


thab 


thorn 


srab 


2. 


lang 


2.XOC 


ting 




3, 


* 




arb 


rbu 


4. 


hice 


cxno 


loc@ 


hito 


5. 


fluwt 


mO£X6 

m 




trame 


6. 




utder 


snats 


drute 


7. 


smon 


toay 


ausm 


smay 


8. 


paf 


cat 




paw 




f lar 


floy 


oyfl 


^hoy 


10* 


• 

mach 


Oxcn 


cn xe 


elpt 


11. 


Inoo 


sete 


stee 


stuf 


12, 


mag&to 


roapron 


#w 4« Aril 

Swomag 


unjrto ' 


13. 


decfcow 


wQwQGr* 




0 

dcuhon \ 


14. 


denge 






uf age 

• 


* mm 

15. 


f lojap 




papstl 


stipap 

» 


16. 


ackps 


spoth 


spack 


noufck 


17. 


uphan 


upplo 


pui^le 


Bonnle 


18. 


crmy 


erui 


mory 


npmy 


19. 




trouny 


Imiovo 


treavo 


20. 


J:rov; 


wocl 


clov/ 


clum 



^4 



TEST <J — R?JCOC.'NITIO>J OP VOVJEL" 
CONSON ANT COMUI NAT IONS 



b! hi BEST en »w«Jow 



1. 


wi 


IX. 


wo 


2. 


ct 


X2 • 


iz 


3. 




13. 


ku 


4. 


af 


14. 


av 


5. 


es 


15. 


op 


6. 


ba 


16. 


ib 


7. 


ji 


17. 


ze 


8. 


ap 


18. 




9. 


di 


19. 


ol 


10. 


we 


20. 


im 



DiiectionK: This page has rows of consonant vowel 

combinations. 1 will say the sound that 
two letters make together and you put a 
circle around the tt^o letters that make 
that sound. Lets try the practice ones. 
(BKamincr pronounce all combinations with 
the short vowel sound.) Kach child com- 
pleter items 1-20. 



D 



BEST GOn miUlABi£ 



TKST 9 — RUCOGNITIO^J OF VOWDI^- 
CONSONANT COMBINATIONS 



A, uc ic im j[U 

B. mo . de bo hi 

1. du wi ct 

2. eh av et Ot 
3» jo ja ne wi 
4» af ef ig ar 

5 . ew es us ov 

6. bo ta su. ba 

7. • fi jp ji pu 

8. az ap op gi 

9. di lu , xi da, 

10. wu bo de we 

• 

11. wa wo ru no 

12. ik az iz ef 

13. ku mu ke bi 
14., lo av aw iv 
3 5. av ep op ob 

16, ig * ab oz ib 

17, za se mi * ze 

18, gu hi ha ni 

19, ol el of da 

20, oh • urn im in 



J> 



THST 3.0 — llECOGNITION Of IKITIAI. I^ETTKR SOUNDS 

A. poJTSonal 

B, valuable BEST «W ftWIlUBlI 



1. 


demise 




X X # 


population 




conquest 




12. 


musician 


3» 


DUSKXn 




13. 


torment 


4. 




• 


14. 


nebulous 


5. 


hatchet 




15. 


fantastic 


6. 


sanitary 




16. 


wealth 


7. 


reference 




17. 


yolk 


8. 


3 andBcape 




18. 


geography 


9. 


jealous 




19. 


kayak . 


10* 


victorious 


* 


20. 


gauntlet 



J>irections: Each ro\^ on this page has four letters. I 

v;ill nay a word. You look at the letters in 
the row and put a circle around the letter 
that you hear at the beginning of the word. 
Lets try the practice ones. (Examiner say 
each word twice.) I3ach child completes 
items 1 - 20. 



JS5- 

TUST 10 — RECOCNITION OP INITIAL LETTER SOONDS 



s n p 

S» n b V 1 

TO a d s 

3. s c n t 

3- . Ic b s n 

^* y g z t 

c t 1 h 

5. n s r t 

^ f c n 

®' « P n 1 

^- 3 ' I ' w ' 8 

10. c V s t 

11. 1 <^ P 

12. s n u m 

13. m t r n 

1^* s 1 n b 

1^* f n t s 



16. 1 



w h t 



17. 1 ^ ^ 



y 



18« r g p I, 

w k b y 

1 t g „ 



A. chin 

■ . , ' flSSrCOWAIAIUBlE 



X. 


hiking 


16. 


worn 


2. 


gnaw 


17.. 


floor 


3, 


cable 


18. 


heart 


4. 


toy 


19. 


knife 


5. 


couch 


20. 


scope 


6. 


tore 


2d • 


whom 


?• 


starch 


22. 


half 


8. 


tliank 


23. 


true 


9. 


chunk 


24. 


swoop 


10. 


phono 


25. 


nerve 


11. 


special 


26. 

0 


pour 


12. 


thumb 


27. 


sure 


13. 


castle 


28. 


taught 


14. 


pjraisG 


29. 


letter 


15. 


cent 


30. 


exit 



Diroctionr.: I i<7cul(l like* you to read as many oi 

these words as you can. Lets try the 
praccice ones. (Examiner pronounce 
the examples* if child does not? then • 
have child repeat the examples.) Dis- 
continue the subtest after 6 consecU" 
tivc errors. 

n 

? John T, Cuthrlo f, Mm-v fmiiart 
John IConnoily Inr titnc.t^, Johnn nrj>hinr, UnivctHity 
r>a.l ci •:.orci , Marv land 



SPECIAL RULES 



A. chin 
B» girl 



gg, COM 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12, 
13. 
14. 
15. 



hiking 

gnaw 

cable 

toy 

couch 

tore* 

starch 

thank 

chunk 

phone 

special 

thumb 

castle 

praise 

cent 



16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30, 



worn 

floor 

heart 

knife 

scope 

whom 

half 

true 

nerve 

pour 

sure. 

taught 

letter 

ONit 



TEST il — KONSKNSB V^ORD PRODUCTION 

„ • BEST COPY WHUUffltE 



X. 


rops 


11.. 


wo to 


2. 


SOD 


12, 


slness 


• 

•ir • 




13. 


etting 


4* 


stcn 


14. 


dou£ 


5. 


plake 


15. 


tront 


6. 


ghaw 


16. 


kenner 


7. 


ance 


17. 


blumb 


8* 


nire 


18. 


wreps 


9. 


eld 


X9 * 


iby 


10. 


thew 


20. 


creteck 



Directions; This page has all nonsense words. That 

means that none of tho words make any 
sonr.e. They aro just letter sounds put 
together, i.cts try the practice ones. 
(Exanuner correctly pronounce tho prac- 
tice words if thw child docs not.) Then 
have the child repeat tho examples. Die 
continue the s^ibtest after 6 consecutive 
errors. 



Ti:r>T 2 NONfjEfJsn wono production 

rops 11. wote 

spe • 12. sinoss 

smorf 13, etting 

sfccn 14. douf 

plak© 15, tront 

ghaw 16. kenner 

ance 17. bluitib 

nire 18 . wreps 

eld 19^. iby 

thcw 20. creteck 



iTAvr 3 — rnoDUCTTO>J or viomn with 

hOnO VOWRL r.OUNDS. 



A. aoat 

MSF COM «lMU»»i 



1. 


lace 


11. . 


vein 


2. 


seem 


12» 


soul 


3. 


pine 


13. 


glue 


4. 


role 


14. 


beak 


b. 


cube 


15. 


grew 


6. 


quote 


16. 


scare 




mild 


17 . 


tribe 




braid 


18. 


juice 


9. 


high 


19. 


steer 


10. 


plead 


20. 


crow 



Directions: Read as many of these words as you can. 

Lets try the practice ones. (Examiner 
pronounce the practice words correctly 
if the child docs not? then have child 
repeat the examples.) Discontinue the 
subtest after 6 consecutive errors. 



E 



TUSl' 3 — PRODUCTION OP WOKDS WITH 



1. 

• 2. 
3. 
4. 
5. 
6. 
7. 
8. 

10. 



goat 
cake 

Xace 

pine 

role 

cube 

quote 

mild 

braid 

high 

plead 



con «IMUB»£ 



11. vein 

12. soul 

13. glue 

14 . beak 

15. grow 

16 . scare 

17. tribe 

18. juico 

19 . steer 

20. crow 



E 



ERIC 



\ 



TUPT 4 — ruonucTioN or wonns with 

SIIOU'L* VOWEL BOUNDS 



A. 


pot 


• 


BEST COPY AV/UUBUE 


D. 


bad 


• 




1. 


nap 




plum 


2. 


fod 


12. 


v^asp 


3. 


•tip 


13. 


fit 


4. 


fog 


14. 


damp 


5. 


done 


15. 


rub 


6* 


flat 


16. 


tax 


7. 


wet 


17. 


spread 


8. 


slim 


18. 


song 


9. 


rest 


19. 


limp 


10. 


hop 


20. 


sunk 



Directions s Read as many of those words as you can. 

Lets try the practice ones. (Examiner 
pronounce practice wor'ls correctly if 
child docs not? then have child repeat 
the examplo'3.) Discontinue the subtest 
after 6 consecutive errors. 



TI:GT 4 PRODUCTION OP WORDS WITH 

SHORT VOWKL SOUNDS 

pet 

bad gEsi con ffiffiHABt^ 

imp XX* plum 

fed 12 » wasp 

tip \ X3. fit 

fog 14 • damp 

done 15* rub 

flat • 16. tax 

wet 17. spread 

slim song 

rest 19. limp 

hop 20, sijnk 



^7 f - 



A. cl: 

BEST COPH ttVAIUUJlE 



1. 


ta 


11. 


hu 


2. 


do 


12. 


si 


3. 


io 


13. 


mu 


4. 


ha 


14. 


om 


5. 


pi 


X 3 • 


ho 


6. 


da 


16. 


ic 


7. 


il 


17. 


ub 


8. 


ru 


18. 


ga 


9. 


ti 


19. 


po 


10. 


du 


20. 


et 



Directions? This pago has two-lcttor items. Some 

ma1;o sense and some nro noni>cnf4t» words. 
To.U. mo wlioi: tho .lottery sciy together. 
Lot?, try the pi;actic?c ones, (Tlu) child 
may uno cither tho Jong or slioart vovjol 
sound. If tho child caimot pronounce tho 
e:vr;m7.ilof» u.::ing ciuhcr jsoimd, tlic examiner 
should pruJiounco th'.Mi^. U'jing a .r.hort vov.'cl 
sound; thoii Ijtko? child ronoat: the? oxamploi;.) 
Dineontinui-j lUo. Kubtor. L af.ter G con&ecutivo 
crrorn. 



ERIC 



i: 



A. ok 



B. ri 



BEST COPY AVAILABLE 



!• ta 

2. do 

3. jo 

4. ha 

5. pi 

6. da 
7 • 3» 

8. ru 

9. ti 
10. du 



11. hu 

12. si 

13. mu 

14. om 

15. ho 

16. ic 

17. ub 

18. ga 

19. po 

20. Gt 



o 

ERIC 



o 

ERIC 



^ COM RVMVABlt 

Ti:r^T c — LHTnui .sound imioduct:! om 



A. 1 



n w e 2 V 



mftbcosju 



Dircctionr»: I want you to tell mo thcs pound oach one of 

these lor.tors nuJro. X,olfi tx*y tho prnctico 
ones. (Examintu; pronounce tho cxamplus if 
child d jos not; then havo child repeat the 
exaniploii.) Discontinue the subtest after 6 
consecutive crrora» 



*jf!r*-***** ** ********* *** **** 



TKST 7 — LETTKR ■ NAMING 



A. b 



u a f V i d j 



xwnraerhoQs 



Diroctionf^: Tell n\c the ntnr.jr, of each of thono letters* 

hoti". try the prr.ctice oncv . {n:-n:idno3: 
pro!ioun».Te the c:-:^v::.-:>lc'.i Lil child do:.'r. not; t!jen 
havo aijiJd ro}:>i^ni". the c:::!tnt>l og . ) Di£5continue 
tho suhlrofit afuor G conr<t'Cut-ive errors. 



BEST COPY AVAIWBLE 

A. 1 
3. d 

rnwozvyphg 
iinftbcosju 



******* *********** 



TEST 7 — LETTER NM-IING 

A. b 

B. k 

qzuafvidjc 
xwnmer hgos 



K 



ERJ.C 



'r,'.i''y « Kr.<XHrnTTO\ cn-^ Tiir. vifn^M, form 



A. 

B. 


kig 


BIST COPY AVAtLABlE 


1. 


oTd (frit ) 


11. 




2. 


ance 


12. 


creteck 


3. 


tne'.v; (blew) 


l^i. 


bl.urab 


4. 


n.i.i'e 


14. 


kanner 


5. 


ghaw (r.aw) 


li>. 


iby 


a. 


spe 


16. 


douf (out) 


7. 


smorf (or) 


17. 


etting 


8. 


plake 


18. 


tront 


9. 


rops 


19. 


wota 


10. 


sten 


20. 


siness 



Directions: This page has rowjj of all nonsense words. 

Kac)i row has four v.^ords. I will say a 
nonsense v.-ord and your job is to look 
across the row and find the saiwe word I 
said. Put a circle around the v;ord, Lets 
try the practice ones. Each child completes 
items 1-20, 



BEST COPY AVAILABLE 



rv.c>v 8 i<rcoc;ivnT3c:; ov Tjn: vimual form 
or ricmr>}::;:*r; words 



A. 

B. omp 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 



elh 
thou 

ghaw 

upc 
gnirf 

rops 
f len 



11. stups 

12. tccJccrc! 

13. blont 

14. kcnner 

15. byi 

IG. fond 

17. etlo!v.o 

10. tront 

19. ^ov;o 



emf 

omcc 
hew t 
nimo 
ghun 

spe 
rofms 
truke 
porB 
stall . 

pcr\v?s 

snohock 

umlbo 

kewrsy 

iby 

dont 
otting 

nuto 



peia 

old 

nace 

frew 

rin^ 

awhg 

esp 

smorf 

plake 

nups 

stau 

wrojr 

creteck 

shomb 

)ioumer 

ibt 

douf 
allong 
onttr 
wo to 



kif 
emp 

aid 

antu 

thcw 

nire 

slaw 

spa 

smaut 

kaple 

jToge 

enst 

wreps 

cruholh 

blumb 

nencrk 

oby 

lauf 
tinget 
snunt 
wofn 



ERIC 



A. ri 

n. ok 

1. il 

2. tl 

3. du 

4. ru 

5. da 

6. pi 

7. je 

8. ta 

9. do 
10. ha 



BEST cm AVAIIA&IE 







12. 


ic 


13. 


ga 


14. 


ub 


15. 


et 




om 


17. 


si 


18. 


mu 


19. 


hu 


20. 


ho 



Directions: This page has row;? of consonant vowel 

coiublnairion:;. I will say the sound 
that two lectors raoko together and you 
put a clrcXo around tho two letters that 
make thnc sound. Let 5s try the practice 
ones. {Em. rim 3 nor pronounce* all combinations 
v/ith tho ^•.^.ort vo-.s^cl fiound.) • Kach child 
complolcs itows 1 - 20. 



m COPY AVAILABLE 

A. ni fu . 

r>. el C'k iv aU 

i. af il ol . it 

2» ti ta fi 

3. da du KO bu 

4. ra di »u ru 

5. gu do da ha 

pi sa pu hi 

7. je ju ho re 

C. yu fa ta to 

9. dc bo mi do 

10. ho ju ha ba 

11. pi po lu bo 

12. id ic ze ac 

13. gi pa co ga 

14. ub af' ud ob 

15. of uk et ot 

16. bi om em ov 

17. ri ca so si 
10. nu s>i mu jo 

19. ha nu hu re 

20. ho mo hi tu 



o 

ERIC 



BEST cm AmmiE 



vrrvt* 10 KKcor.:nTT(nj or 7::rnMi Jjrrxrn soikv'ds 



A. context 



1. 
2. 
3. 
4. 



5. 



6. 
7. 



ft met. ion 
v.'alnut 

gall IvtJnt 
haunch 



8. tuclfcurn 
10 • pondcir 



11. validity 

12. janmino 

13. jnsso 

14. rampart 

15. salutation 

16. habsle 

17. zcalouR 

18. bolster 

19. calliope 

20. clecathlor* 



Directions ; IZnch row on thin pnnc? ^i**^*' four lottorfj* 

1 will soy L\ v.'ord. You looJi at the 
letters in tJia rov.' and put a circle ftroimd 
the letter ♦■hat you huar at tho hoginniny 
of tho woirtl. Lots try the practice ones. 
(liMariu* iu:r '^^y encli v.'ord twice.) Eacli child 
corpletos itvv.is 1-20. 



ERIC 



A. n t Q K 

>^ ir m , <j 



1. n B t 



3. r. n 1 



6. r k n 



m 



2. t f c n 



w 



4, s . r y t 

5. 1 V g t 



s 



y. h n • c m 

8. r c n t' 

9. g m ti t 
n». r. p , d r 

11» 1 V t d 

12, j s m n 

13- 1 h 8 m 

14. in p t r 

15. 1 t s n 

16. s 1 h k 
37. 1 2 r 8 

18. 1 8 t h 

19. 1 p n c 

20. tl c h t 



BEST COPY mmii 



* A. hurt 

BEST COPY AVAimBLE 

n. hoot 



1. 


hopp5 iig 


16. 


worth 


2. 


hones t 


17. 


door 


3. 


isle 


le. 


bulk 


4. 


hawk 


19. 


system 


5. 


flour 


20. 


ghotto 


6. 


thorn 


21. 


answer 


7. 


churn 


22. 


fudgo. 


0. 


*phra??e 


23. 


due 


9. 


thing 


24. 


exact 


10. 


oi thor 


25. 


swirl 


11. 


patient 


26. 


roar 


X 2 f> 


bomb 


27. 


salt 


13. 


hasten 


26. 


gem 


14. 


v?af f lo 


29. 


vaso 


15. 


took 


30. 


wrap 



Dlructionn: I v;ould like you to road af? many of 

thosa v.-ord'-, as you can. I.otR tjry 
the prnccic*;.- oner., (j'xr.ni'xjr .pronounce 
exDWoU ;! cojrrocf* !v if ch."ild doer; not; 
then )s/:vc c!iiJd j<»vu;at the OKamploG.) 
DiacontKHto tho rjubtost after 6 con- 
8CCUC Ive errors . 

P 

^' Oo'iti {'•'.' i r i i. Sivi fort. 



r.rrciAh nm.v.u 



A, hurt 

b, boot 

1, hopping 

2, honest 

3, islb 

4 , hawk 

5, flour 

6, thorn 
7 » churn 

8, phracc 

9. thing 

10. cither 

11. patient 

12. bomb 

13. haBtcn 

14. vafflt! 



BEST COPY AVAILABLE 



3r», too 



16 . worth 

17 . door 

18. bulk 

19. system 

20. ghetto 

21 . answer 

22 . fudge 
23 * due 

24 . exact 

25. swirl 

26. roaj. 

27. salt 

28. gem 

29. vase 

30. wrap 



ERIC 



J' 



TijnT 2 — vroi.n product to:j' 

A. dem 

^- BBT COW *VAttABlE 





bov 




gube 






12. 


crepun 


3. 


• 

nirp 


13. 


omple 


4. 


strim 


14. 


arp 


5. 




15. 


mund 


6. 


thoar 


16. 


erbee 


7. 


rax 


17. 


dalt 


8. 


pape 


18. 


goot 


0. 


flaf 


19. 


distle 


10. 


tright 


20. 


mentat 



Directions: This page has all nonsense v?ords. That 

means thot none of the words make any 
sense. Tlioy arc jusst letter sounds put 
together. Lets try the practice ones, 
(nxnrainor correctly pronounce the prac- 
tice words if the child docs not; then 
have child repent the examples.) Dis- 
continue the subtont after 6 consecutive 
errors . 



A. dem 



n. ont 



1. 

5. 

7. 
8. 
9. 

TO. 



bOV 

brike 

nirp 

strim 

swecm 

thoar 

rax 

papo 

flaf 

tright 



BEST COPY AVAILABLE 

11. gube 



12. 
13. 
14. 
15. 



cropun 
omple 
arp 
mund 



16. erbee 

17. dalt 

18 . goot 

19. distle 

20. montat 



Ti:?rr 3 — i>uod:.'C"ic>!^ of kokds with 



A, fivo 

B» boat; 

BEST COPY AVAitABlE 

i, wait 11, clay 

2„ tCrtSG 12. grow 

3. h.ire * 13. cute 

4. doir.o 14. leav« 
5» fruit 15. rude 

6. covG 16, fair 

7. pint 17. slico 

8. grape 18, bold 
5>. cheek 19. thief 

10, sight 20. flute 



Directions: Read as mnny of these words as you can. 

Ltits try the practice ones. (Examiner 
pronounce the practice v/ords correctly 
if the child does not? then have child 
repeat the ojamples.) Discontinue che 
subtest after 6 consecutive errors. 



TVST 3 — ruo!)UC'i'?.(^r3 or kohds with 



A. fjve 

B. boat- 

!• wait 

2» tcaso 

3. hire* 

4. .done 

5. fruit 
6 • cove 
?♦ pint 

8, grape 

9, cheek 
xO. sight 



^ COPY AVAIUIBLE 



11. clay 

12. grow 

13. cute 

14 . leave 

15. rude 

16. fair 

17. slice 

18. bold 

19. thief 

20. flute 



r 



ERIC 



y,noh\f vovniL f^ouKm; 



J»» dog 

B. Urn mtmumjm 



1 . 




1 1 


rusu 






12. 


want 


3, 


h.ld 


13. 


dip 


4. 


rob 


14. 


mast 


5. 


some 


15. 


hut 


6. 


scan 


16. 


cap 


7» 


sent 


17. 


dead 


S. 


drill 


18. 


frotj 


9. 


flex 


19. 


wink 


10. 


lot 


20. 


luck 



Dir-cctions: Read as many of these words as you can. 

Lets try the i^ractice onos. (Examiner 
pronounce words correctly if child does 
not? then have child repeat the exaitiplcG. ) 
Discontinue the subtest after (S consecutive 
errors . 



-///- 



TKST 4 -~ PKOf)UC:.'TON' OV WOUnS WITH 

SHORT v(w:l iyOv:mi'> 



A. 



fun 



BEST COPY AVAIIABLE 



1. 

2. 
3. 
4. 
5. 
6. 
7. 
8, 
9. 
.0. 



bag 

peg 

hid 

rob 

some 

scan 

sent 

drill 

flex 

lot 



X 2 # 
13. 
14. 
15. 
16. 
17. 

4 

18. 
19. 

20. 



rust 

want 

dip 

mast 

hut 

cap 

dead 

T 

frog 
wink 
luck 



ERIC 



A , ilk 

B. fi BEST COPY AVAIU^BLE 



1. 


ra 


11, 


je 


2. 


fe 


12. 


it 


3. 


pa 


13. 




4. 


v;e 


14. 


la 


5. 


ab 


15. 


at 


6. 


ma 


16. 


re 


7. 


.^^ 


17. 


Uo 


8. 


JvO 


18. 


od 


9. 


hi 


19. 


a& 


10. 


et 


20. 


ru 



Directions: This page has tv/o-lGfcter itoms. Some 

make sense and sontn ai*e nonsonfte words. 
Tell me what the letters say together. 
Lets try the practice ones. (The child 
may use either the 2ong or short vov;ol 
sound. If the child cannot pronounce 
the cKampllef using either sound, the 
examiner r.hould pronounce them, using 
a short vc-'cl sound? then have child 
repeat the example.s . ) Discontinue the 
subtest after G consecutive errors. 



rnDDiurrro:: or comsc^'Cant 
vo\<nh coMi'Vi i;ATio:cs 



BEST COPt AVWIABII 

12. it 

^3. jl 

14. la 

15. at 

16. re 

17. to 
10. od 
19. as 
^0* tu 



.j.j.^P,^ Lr:T7);u SOUND J>i;nr.>ucTTON 
A* ^ BEST cm AVAILABLE 

b 1 h w p e a d N j 
yrtfnzusog 

Disrecfclonn: I w^nt you to tell me the sound each 

ono of thor-a 3cttors n\akc. T.otn tr>' 
the practice ones. O'sawiner pronounce 
the oxamplop .if chiJd doois notr then 
have child rcpoat the examples.) Dia- 
continue the Bubtost after a consccntive 
errors. 



TEf5T 7 — LETTER HAMMING 

A. j 

kvnitgguhb 
dszyorcwxra 

Directions: Tell me the names of each of these 

letters. Lota try the practice ones. 
(Examiner pronounce the examples if 
child docR not? then have chi3d rej^eat 
the cxamplon,) Discontinue the subtest 
after G conr.ecutive errors. - 



ERIC 



Bisr Gm mum 

A. n 

B. in 

b 1 h w p D a d V j 
y r t t n z u s o g 

TEST 7 — LETTER NAMING 

« 

A. j 

B. p 

kvnitqguhb 
dszyorcwxm 







k;^coG*^ri*To:c of tiii: vrsuAi# roHM 








or noNTi:::!:;: wonns 




A. 








n. 




BEST COPY AVAIlABIf 


i. » 




• 






str ir.i 








tiu>r.r (oaxT/ 


1 •J 




4 


papa 


14» 


goot (coon) 














15. 


montat 




XT JLclX 


ICv 


gube 


7 




17, 


omple 


0. 




18. 


nrnnd 


9. 


nirp (dirt) 


19 • 


dalt (Bait) 


10» 


bov 


20. 


di«5tle 



Direction?? J This page has rov;s of a).l nonsonsc words. 

Each rov; has four wojrdf^, I v;ill say a 
nonscn r.a v;ord .ind your job is to look 
acro{.'»s the rov; and find the same word I 
said. Put a circle around the word. Lots 
try Ubo practice onos. }:ach child completes 
items 1-20. 



BEST tan KVMIABLE 









01^ THll 
WOHDS 


VISUAL vom 


A. 




Icm 


doin 


• 


ft. 


ant 


out 


tno 




1. 


ikb«r 


briko 


brolo 


huoke 


2.' 


stuom 


rimfjt 


stritti 


ulnim 


•9 • 








fchoiar 


4. 


i>ago 


pnpo 


apep 


jope 


5. 


ightrt 


t right 


luepht 


tropro 


6. 


fafl 


hoaf 


flaf 


flol 


7. 


•rax 


xar 


rah 


nax 


P 










9. 


pirn 


ning 


uorp 


nlrp 


10. 


bov 


bot 


vob 


hov 


11. 


crepun 


crigom 


puncre 


onlgun 


12. 


arg 


arp 


orp 


par 










loo 


14. 


toog 


gonl 


puot 


goot 


15. 


mewl a 1 


men tat 


ontamt 


will la t 


IG. 


buge 


gulo 


gube 


pobc 


17. 


pleont 




unglo 


dmgho 


IS. 


wund 


dumn 


muoh 


wend 


U\ 


•Jolt 


taia 


dnhl 


dalt 


?0. 
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1. 


fc 


11. 


it 


2. 




12. 


la 


3. 


ma 


13. 


re 




ko 


14. 


od 




- cfc 


15./ 


tu 


6. 


ki 


16. 


as 


7. 


ja 


17. 


to 


8. 


ab 


18. 


je 


9. 


pa 


19. 


at 


10. 


ra 


20. 


• ji 



Directionr*: This pano has rows of consonant vowel 

combinations. I \/iIl say the sound 
that two letters make fcoyothojr and you 
put a circle around the tvjo lettoro that 
mal;a that sound. Lclf; try the practice 
onos, (K:<Pminor pronounco all con^bina- 
tions with thu short vov.'ol sound.) Each 
child completes all items 1-20, 
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iT.ivv 9 — Kv.cxv.■'^:TT:fo^• thi: visual rom 
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A» nb uk nU mi 

B. hi fi . to la 

• 

1. £a fe ab te 

2. we ku wo ne 

3. tu ba ina mo 
4» mo ko ka ut 
5. it vo ev et 

C» su ko wi ki 

7. ju ja em pa 

8. ja Ob ab ad 

9. pa r** 

10. ra sa ok ru 

11. wu it im ut 

12. lo fo la • ra 

13. lu re fe ru 

14. Ob od id ta 

15. tu fi to su 

16. am it is as 

17. mo ru to ta 

18. wi ja w fe 

19. ass at oh it 

20. ji ju wa fi 
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A* 
















1. 


hjlarious 


11. 


kilomotar 


2. 


sion 


12. 


vociferous 


3. 


ruffian 


13. 


peilpitate 


4. 


dainty 


14. 


goiter 


5. 


zcppolin 


15. 


yield 


6. 


bastion 


16. 


wezzanino 


7. 


cfimphor 


17. 


winch 


8. 


lacquer 


18. 


facade 


3. 


jo.tnen 


19. 


tolerant 


10. 


jocular 


20. 


noctvirntAl 



Directions: Each row on this page has four letters. 

I will say a vrord. You look at the 
letters in tho row and put a circle around 
the letter that you hoar at the beginning 
of the word. Lets try the practice ones. 
(Examiner say each v;ord twice.) Each 
child comploteB items 1-20. 
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rr.irv 3 0 — * HKcocNiTiorj or ii;itial Liirmn sounds 

A. f d m t 

B. 8 t -1 V 

1. h 1 r s 

2. p s c I 

3. r f n p 

4. n d m t 

5. 1 n z p 

6. n b s t 

7. p h r c 

8. c X r t 
<». j n • 8 t 

10. c j . 1 r 

• 

11. 1 m k t 

12. s r V c 

13. p 1 t b 

14. f r t g 

15. 1 y d w 

16. s n m z 
)7. n w h c 

18, f c d V 

19. r 1 n t 

?0. c n ■ t r 
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Learning Hierarchies in Reading Comprehension 

Abstract ggjj AVAIIABIE 

Learning hierarchies in reading comprehension have not 
been widely investigated. An array of tasks was conjtructed 
to measure skills in readiL^*; comprehension. Tasks were ad- 
ministered individually to 24 good and 24 poor readers at 
grade 2 reading level. Differential difficulty among the 
tasks were assessed hj analysis of variance and Guttman scaling 
analysis. Results were that a learning hierarchy (Guttman 
scale) for good readers consisted of: decoding, sentence 
listening comprehension, sentence reading comprehension, and 
sentence question answering. Poor readers had a different 
hierarchy (Guttman scale) of: sentence reading comprehension, 
decoding, sight vocabulary and sentence question answering. 
Reproducibilities were .94 and 1,00 respectively. Implications 
for reading acquisition in good and poor readers and instruc-* ^ 
tional development are discussed. 
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Learning Hierarchies in Reading Comprehension 

Investigation of learning hierarchies occupies a promi- 
nent position in the psychology of instruction. According 
to Gagne'' (1973) who has been the principal architect of this 
con'^eptual framework, a learning hierarchy is defined as a 
"description of successively available intellectual skills. 
Each skill, . . is placed in a hierarchy in such a way that 
the skills subordinate to a given skill. . . contribute sub- 
stantively to the learning of the given skill, in the sense 
of exhibiting positive transi*er to it." 

Two criteria have been used to determine whether intellec- 
tual skills are hierarchically related. First, the difficulty 
of the skills is assessed. If two skills, A and B, are 
logically associated and if i is consistently more difficult 
than B, the two skills may form a hierarchy. A popular pro- 
cedure for analyzing the conjistency of the order of difficulty 
between (among) skills is Guttman scaling analysis. In the 
words of Glaser and Resnick (1972), "scaling data indicate 
the extent to which performance on lower Oi»der tasks can re- 
liably be predicted from information concerning performance 
on higher order tasks." When a set of tasks is scalable, 
subjects who can peform a higher order task can perform all 
lower order tasks; and subjects who fail a given lower order 
task fail all higher order tasks. 
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The second criterion is positive transfer amone tasks. 
If learning task B facilitates the acquisition of the more 
difricult task A, a hierarchy is said to obtain. Learning 
hierarchies i i mathematical hkills have been shown by Qagn/ 
(1965) to fulfill the second criterion as well as the first. 
It should be noted that scaling data have only suggestive 
utility for instruction purposes, since these data do not 
necessarily Imply positive transfer in the array of tasks or 
skills. However, scaling studies have heuristic value for the 
identification of tasks which may be tested in transfer experi- 
ments. Successful demonstration of positive transfer provides 
a hierarchy which may yield a sequence of objectives that can 
be used in the design and evaluation of curricula (Olaser, 1973). 

In reading, the need for well documented learning hier- 
archies is urgent. There is a plethora of commercially avail- 
able instructional approaches that are based on hypothetical 
hierarchies or no hierarchies at all (Aukerman, 1971). Recent 
studies (Hardy, et. al 1972; Oliver et. al. 1972); Samuels, 
1969; and Samuels, 1973) have illustrated the importance of 
hierarchies in the acquisition of grapheme-phoneme correspon- 
dences. At a more molar level Guthrie (1973) suggested that 
a wide range of grapheme-phoneme association skills (decoding) 
may be hierarchically related. An array of skills embracing 
single letter sound production and fourth grade level word 
reading were found to be consistently ordered in difficulty. 



ERIC 



Transfer tests of skills in i;hat array are needed to determine 
whether they meet the second criterion for hierarchies ♦ 

The issue to which the present study addresses itself is 
whether a set of skills that are thought to be related to 
reading comprehension are arranged in a learning hierarchy. 
Although both criteria presented previously are relevant to 
the determination of whether skills are hierarchically related, 
this paper examines the fii'st criterion, i.e. differential 
difficulty. Skills of interest for this issue include: oral 
reading (decoding), sentence listening comprehension, si-ght 
vocabulary, sentence reading comprehension and answering 
Questions on sentences. Do these skills meet the criteria 
for learning hierarchies or not? Cases have been made for 
both sides of the argument. For example, Gough (1972) contends 
that reading must consist of? the visual perception of written 
characters, mapping the characters onto speech-like strings 
of phonemes, and retrieval of meanings with phonemic cues. 
He believes that these processes are necessary since a par- 
simonious cognitive system would not allow the formation of 
the complex rules that are needed to relate English orthography 
directly to word meanings. On the other side, many authors 
suggest that "visual reading" may be possible in which meaning 
Is derived directly from print without the intermediate stage 
of decoding to speech (Baron, 1973; Cohen, I968; Huey, 1908; 
Kolers, 1970). In terms of the present study, this debate 
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relates to the Issue of whether decodlns (oral reading)' U 
necessary for and hierarchically related to sentence comprehen- 
sion. 

A second question raised in this study is whether a learn- 
ing hierarchy that may be identified for normal readers is also 
observed in poor readers. If a hierarchy is observed in normal 
readers, do poor readers manifest the same hierarchy, a differ- 
ent one, or none at all? 

Method 

Subjects 

Two groups of subjects were used in this study. A normal 
group of 24 second graders were included whose chronological 
age was 7 years Imonth. The mean.Peabody Pictuic Vcjabulary 
Test IQ of this group was 107.90 and the mean Qates-MacQlnitie 
Comprehension Level A reading grade level was 2«30. The poor 
readers were selected from a non-graded school for special 
reading instruction. This group of 2k Ss had a mean Peabody 
Picture Vocabulary Test IQ of 103.04 which did not differ sig- 
nificantly from the normal group (t » 1.74, df « 46, p>.05). 
Their mean Gates-MacGinitle Comprehension Level A, B and C 
performance was 2.27 which did not differ significantly from 
the normals (t « .12, df « 46, p > .05)-. The chronological 
age of this group was 10 years 4 months, significantly higher 
then the comparison group (t « 15.49, df « 46, p <.01). 
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To Insure that the poor readers did not have other oat- 
standing deficiencies additional tests were given. The WISC 
Pull Scale of the group was 102.50, with a verbal IQ of 99.13 
and a performance IQ of 105.92. On tne Wepman Test of Audi- 
tory Discrimination the mean number of erroi^s was 3.27 out of 
30 items which is judged to be "adequate" based on the norms. 
The Templin-Darley Articulation Test revealed that 22 children 
were normal and 2 had mild difficulties not requiring speech 
therapy. The auditory memory was 7-2 mental age equivalent 
based on the digit series test from the Blnet. Visual memory 
as measured by the visual sequential memory subtest of the 
Illinois Test of Psycholijiguistic Abilities showed a mental 
age equivalent of 7-11. These latter two abilities* are both 
lower than the chronological ages of the Ss indicating that 
general memory skills were low in this group. 
Materials 

Two stories were selected from Basal readers (New Basic 
Readers by Scott -Fore sman; Bank Street Reader), The stories 
were shortened to 400 words and were at the 3"^ difficulty 
level according to the Spache (1953) formula. 

The observations in the study will relate to whether there 
is a hierarohial relationship among the tasks. Each task 
requires a combination of knowledge (previously acquired infor- 
mation) and skill (sequence of cognitive operations), in 
verying proportions. For this report the term skill is used 
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to refer to all cognitive functions that are needed to perform 
a given task. If tasks are ordered In difficulty, It will t>e 
inferred that cognitive skills needed to perform the tasks are 
ordered in strength or availability. Some of the skills are 
complex and may include many '*.ubskills. However, the integrity 
of any one skill will be supported if it provides interpretable 
and replicable data. 
Tasks 

Sight vocabulary (SV> . A test of 'lO items was constructed 
by selecting single words that were not functors (prepositions, 
articles, conjunctions) from one of the stories (story 1). Each 
item had ^ alternatives: a correct answer that was synonomous 
with the stem, an incorrect item that was visually similar to the 
stem, and two other incorrect alternatives. A lar^e mijority 
(93 percent) of the alternatives were on the Dale-Chall list of 
769 easy words, making them lower than third grade level. An 
example Item wast street (as the stem); wall, road, house, string 
(as the alternatives). Clearly, the item could be successfully 
answered with a simple comparison of word meanings between the 
stem and the alternatives. Fine semantic discriminations were 
not required. The test contained this item and Ss worked 
silently, attempting to circle correct answers without assistance. 

Sentence reading comprehension (SRC). Story 1 was used to 
construct this task. The maze task, previously used by the 
first author (Guthrie, 1973b) was employed. In the story ^0 
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maze items were created by replacing about every tenth word with 
3 alternatives. The alternatives included the original word 
as the correct answer, an Incorrect alternative that v;as seman- 
tically anomalous, and an incorrect alternative that was syntac- 
tically anomalous. The laoter alternatives were drawn from 
other words In the story to maintain a consistent level of 
difficulty. Here is an example. 

stand 

People in the street would nine and stare as Baby 

wear 

floor 

Hattle*s carriage passed because they thought at first that 

see 

if 

Hattie*s mother had a radio hot the carriage. 

in 

Pour categories of form classes were used. An equal number 
(10) of items were formed around words that served as nouns, 
verbs, modifiers, and function words in the passage. The class 
of nouns included nouns and pronouns; verbs included transitive. 
Intransitive and auxiliary words; modifiers Included adjectives 
and adverbs; functions included prepositions, articles and con- 
Junctions. The Ss completed a short example story with the 
examiner and then worked silently attempting to circle the cor- 
rect alternatives in the passages, which were presented in typed 
form on 8 1/2" by 11" paper. 

Sentence question an sv/erlnc; (SQA). This task was con- 
structed from story 1 and contained 20 questions which were 
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divided into ^ sets of 5 questions. Each set was placed after 
a section consisting of about one-fourth of the passage. Ques- 
tions following a section vrt^re relevant to that section, thus, 
Ss read a 100 word section, answered questions over lt» read . 
the next 100 word section, answered questions over it and re- 
peated the cycle until the questions were completed. It is 
evident that memory is one cognitive function that is demanded j 
addition to comprehension in this task. Since each question 
was based on only one sentence and did not require inter sen- 
tence processing the task is termed sentence question answering. 

The questions were divided into four types using the 
Bormuth, Carr, Manning and Pearson (1970) classification system 
that includes: rote, semantic substitution, syntactic trans- 
formation and compound questions. An equal number of types were 
distributed throughout the group of: 20 items. Each question 
was based on one sentence or a clause within a sentence in the 
passage. The rote questions were created by converting a sen- 
tence to a question with no change in the sentence except the 
insertion of an interrogativre word. For example, one sentence 
was: "The ear muffs almost stopped the sound of Hattie's squeak. 
The question was: "The ear muffs almost stopped what?" The 
alternatives for the question were: mpther and father, the 
cotton, the sound, Hattie, Children were requested to circle 
the most appropriate answer. Alternatives were selected from 
words in the sentence or adjacent sentences. 



7hft semantic substitution questions were constructed by 
replacing the original words or phrases in the sentence with 
words or phrases that have highly similar meanings aid insert- 
inti, an interrogative word. Alternatives were semantic substi- 
tutions for words or phrases in the sentences. For instance, 
one original sentence was: "After a while Hattie*8 talking 
began to make trouble for her." The question was: The eirl*s 
speaking started what?" The four alternatives were: sleep, 
a party, problems, talk. 

The syntactic transformation items were developed by 
generating a syntactic transformation of the sentence that did 
not change its basic meaning and inserting an interrogative 
Ytr^vd, The original words of the sentence were retained and 
the alternatives were drawn from the sentence or adjacent 
sentences. An example of an original sentence is: "At first, 
Hattie's father and mother were very proud of their daughter." 
The question was: "The daughter made whom very proud?" The 
alternatives consisted of: mother and father, grown ups, 
mother, people. The compound items consisted of the operations 
that were performed for the syntactic transformation and 
semantic substitution items. An example of a sentence from 
the passage was: "Hattie talked so long that people who stop- 
ped to listen to her would be late for school or late ^or work 
or late for supper." The question was: "Men and women would 
not be on time because of what?" The alternatives were: 
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Jobs and food, a girl speaklns> their ehlldren, cars and trucks. 

Oral reading: (OR) . This task was constructed from story 2. 
Words from the sentence reading comprehension (SRC) task In 
story 2 were used. All words In the task> including the alter- 
natives, were arranged in a haphazard order in a list with no 
duplications of words. The Ss read the llst» which contained 
196 words » aloud with no assistance. The £ Judged each word 
in terms of whether it was unmistakably similar to the same 
word in the Ss oral vocabulary. 

Sentence readinc comprehension (SRC) . This task was con- 
strue :;ed for story 2 as well as story 1 to facilitate comparison 
among all of the tasks. The maze procedure was used in a manner 
identical to that used for story 1, and Ss performed the task 
similarly. There were 40 iteir.s which included equal numbers 
of nouns, verbs, modifiers and functions with. 3 alternatives 
for each maze item. 

Sentence l istening comprehension (SLC) . This task em- 
ployed the same materials as the SRC for story 2. The story 
and maze items were identical. The presentation, however, 
was aural rather than visual. The Ss had answer sheets that 
had 40 3-choice written alternatives. They responded by at- 
tempting to circle the correct alternative. This response 
mode was identical to that used for SRC of story 2. The story 
was read aloud to the Ss by h with the signal of a pencil tap 
occurrins before and after each maze item. That is, E read 
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the words in a sentence prior to a maze Item, tapped the pencil » 
read the maze alternatives » tapped the pencil » read the words 
following that item to the point immediately preceding the next 
item. The Ss then responded by circling an answer* The E 
repeated each of the presentations up to 3 times if the Ss 
requested it to minimize demand on memory. The entire story 
was presented in this manner. 
Procedure 

Preliminary information on reading level was gathered by 
administering the Oates^MacQlnitie comprehension test to both 
good and poor readers. The Peabody Picture Vocabulary Test 
(PPVT) was given to the good readers individually and recent 
scores on the test were gathered from the cumulauive records 
of the poor readers. The oral reading task was given indivl* 
dually to all Ss. Other tasks were given in groups of 3-^ In 
a small, quiet room. The sight vocabulary » sentence question 
answering and sentence reading comprehension (story 1) were 
administered in counter balanced order such that all possible 
orders of tasks were given an equal number of times. The oral 
reading » sentence listening comprehension and sentence reading 
comprehension (story 2) tasks were administerad in counter- 
balanced order following the first set. For the normal readers 
all 6 tasks were administered in 3 sessions lasting approximately 
50 minutes each with a rest at the midpoint of each session. 
For the poor readers, ^-5 sessions of 50 minutes were needed. 



Unlimited time was provided for the administration of all tasks 

and Ss were encouraijed to complete every task. 

Results 

Before the primary issues of the study will be addressed, 
the reliabilities and intercorrelations of the measures will 
be presented. For all tasks internal consistency reliabilities 
were computed with the iCR21 formula. Outcomes of these calcu- 
lations are in Table 1. These data indicate that the abilities 
for all measures were above .80 except for the sentence ques- 
tion answering reliabilities which were .73 for poor readers 
and .79 for good readers, adequate for purposes of this study. 

Intercorrelations among all the tasks are presented in 
Table 2. These correlations were uniformly high for normal 
readers. For poor readers the correlations were substantial 
except that sentence listening comprehension did not correlate 
significantly with any other variable except chronological age. 
Mote that the r for chronological age and sentence listening 
comprehension was probably not significant for normals due to 
noticeably restricted range in this group. Validity of the 
sentence question answering task may be determined from its 
correlation with the Oates-MacOinitie Comprehension test. For 
normals it was .78 and for poor readers it was .41, both of 
which are significantly different from zero. Thus the most 
complex of the tasks is clearly associated with standardized 
comprehension test performance. 



Recall that two sentence reading comprehension tasks were 
administered based on different basal stories. Performance on 
these two measures was found to be similar (t ■ .013, af « il6, 
p>»10) indicating that the difficulty of the 2 passages was 
equal. The equivalence in sentence reading comprehension permits 
comparison across the 5 tasks which were based on different 
passages, in some Instances, as outlined in the method section. 
Subsequent analyses were based on the mean of the two sentence 
reading comprehension tasks for all Ss. 

The primary focus of the study was on the differential 

difficulty of the tasks for the 2 groups of subjects* Since 

some tasks had three multiple choice alternatives and others 

had four, the raw scores were corrected for guessing with the 

W 

formula R » r ~ n-l (Cronbach, 1970). The correction was not 
made for oral reading since the probability of correct responses 
from guessing cannot be accurately estimated. An analysis of 
variance was conducted using a 2 (groups) x 5 -(tasks) design 
with repeated measures on the second factor. The results were 
that the poor readers obtained higher scores on all of the tasks 
combined than normal children with whom they were matched on 
reading comprehension (P « 13.88, df - 1/^16, p<.01). There 
were significant differences among the tasks (P « ^10.50, df » ^/l8^l, 
p<.01) and there was a significant group x task interaction 
(P e 8.18, df " ii/W, p<.01) Post-hoc tests on these data 
using the Neuman-Kuels procedure are reported in Table 3. It 



is evident that the rank order of the tasks was different for 
normal and poor readers. For normals, oral reading was superior 
to all other tasks with a mean of 01.0b percent correct. Sen- 
tence listening comprehension and sentence reading comprehension 
were not significantly different with a combined mean of 37.90 
percent correct. Finally, lowest on the hierarchy were sentence 
reading comprehension, sentence question answering and sight 
vocabulary which had a combined mean of 27.36 percent correct. 
For poor readers, however, a different picture emerged. These 
skills, sentence listening comprehension, oral reading and sen- 
tence reading comprehension were similar in difficulty and were 
superior to other skills with a combined mean of 71.36 percent 
correct. Sight vocabulary was significantly lower than the pre- 
vious group at 54.75 percent correct. Finally, sentence question 
answering was significantly lower than the others with a level 
of 36.08 percent correct. 

In learning hierarchy studies, Outtman scaling analysis 
(Nunnally, 1967) is the customary procedure for determining 
the extent to which performance on lower order tasks may be pre- 
dicted from performance on higher order tasks. Outtman analysds 
were conducted on the data for normal and poor readers using the 
following procedure. For each group a grand mean for all indi- 
viduals on all tasks was calculated. The performance of each 
individual on each task was then dichotomously scored depending 
on whether the score was above or below the grand mean for the 
particular group. These data were then so^imltted to Multiple 
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Scalogram Analysis, a Guttman analytic procedure that extracts 
mere than one scale from the data if it is present (Lingoes, 1963) ♦ 

Outcomes of this analysis are presented in Table 4. For 
normal readers, the scaled tasks were rainked from rela ;lvely 
easy to relatively difficult as follows: oral reading, sentence 
listening comprehension, sentence reading comprehension and sen- 
tence question answering. This is the same rank order as was 
observed for the group means and demonstrates that the hierarchy 
which was observed for the group also held, with a high degree 
of probability, for all individuals within the group. The 
reproducibility of this scale was .94. For poor readers, the 
items in the scale also paralleled the group means, ranging 
from relatively easy to relatively difficult as follows: sen- 
tence reading comprehension, oral reading, sight vocabulary and 
sentence question answering. The reproducibility for this scale 
was 1.00, showing that all tasks conformed to the scale for all 
Ss. Note that some tasks scaled even though they were not sig- 
nificantly different on the group data. This outcome represents 
unique information provided by the Guttman analysis. It indi- 
cates that scores of individuals on the tasks fell Into the 
pattern defined by the Guttman scale although the distribution, 
of some tasks overlapped considerably. 

Discussion 

Presence c learning hierarchies in reading comprehension Is 
supported by th.ls investigation. The array of skills including 



oral reading, sentence listening comprehension, sentence reading 
comprehension, sight vocabulary and sentence question answering, 
were found to have differential levels of strength. The 5 tasks 
were significantly different in difficulty based on data for 
normal and poor readers. Furthermore, i| of the tasks were arranged 
In a Guttman scale for the two groups separately. For the normal 
readers the tasks which entered the Quttman scale ranged from 
easy to difficult as follows: oral reading, sentence listening 
comprehension, sentence reading comprehension and sentence ques- 
tion answering. The reproducibility was .9^, Indicating that 
if an individual was relatively proficient in sentence question 
answering, he was likely to be proficient In all of the lower 
order skills. Conversely, If an Individual was relatively low 
on a given skill, e.g. sentenc! listening comprehension, he was 
relatively low on all higher order skills, with a high degree 
of probability. Poor readers manifested a qualitatively dif- 
ferent learning hierarchy than normal readers. Skills that 
entered the Guttman scale for poor readers ranged from easy to 
difficult as follows: sentence reading comprehension, oral 
reading, sight vocabulary, sentence question answering. The 
reproducibility was 1.00 showing that the Guttman scale obtained 
for all Ss on all tasks. 

Differences between normal and poor readers included: 
1) coinponents of the learning hierarchies, 2) rank order of 
ths components, and 3) relative degree of proficiency among 
components. Tho scale contained sentence listening comprehension 



tor normals but not for poor readers suggesting that listening 
skills are not systematically related to reading skills in poor 
readers. The low Interoorrelation between sentence listening 
comprehension and other reading skills supports this notion. 
Perhaps this indicates that comprehension difficulties of poor 
readers stem from their failure to generalize lauiguage skills 
from listening to reading. However, it may mean that listening 
and reading are not as inherenicly related as popularly believed 
for disabled readers. The dependence of reading comprehension 
on listening comprehension for normal readers is substantiated 
by this study. 

Sight vocabulary was present in the learning hierarchy for 
poor readers and not for noiTmals, Recognition of printed word 
meanings is systematically related to reading comprehension, 
particularly answering questions on sentences in poor readers. 
Among normals, sight vocabulary and answering questions on sen- 
tences were similar in difficulty and were moderately correlated. 
Under these correlations, absence of sight vocabulary from the 
scale, indicates that for individuals who had a score on one 
test (e.g. sight vocabulary) above the mean and a score on 
another test (e.g. sentence question answering) below the mean, 
the distribution of scores around the mean was random. 

A marked distinction between the groups derives from the 
tact that oral reading In normals was substantially more pro- 
ficient than the next skills in the hierarchy, sentence reading 
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comprehension and sentence listening comprehension. In contrast, 
the oral readins level of pooi readers was the same as their 
sentf^nce reading comprehension level. A possible interpretation 
for this is that poor readers do not learn decoding skills easily, 
Their sentence reading comprehension skill develops to the point 
where they can comprehend roost of what they can read orally. 
One impediment to their improvement in sentence comprehension 
may be lack of decoding fluency. 

Normal readers answered questions on sentences at the same 
degree of proficiency as they comprehended sentences suggesting 
generalization from lower order to higher order skill. However, 
poor readers were substantially lower (about 50. percent) in 
sentence question answering than sentence reading comprehension. 
These results suggest that the additional cognitive demands of 
memory, processing questions and relating questions to sentences 
pose greater cognitive challenges for poor readers than normal 
readers . 

It was observed in Table 3 that poor readers had a higher 
grand mean than normal readers. Recall that the groups were 
initially matched on the Qates-MacOinltie Comprehension test. 
It is comforting that they were also similar (not significantly 
different) on the sentence question answering task. However, 
note that sentence question answering is significantly lower 
than other skills on the hierarchy for poor readers. It is 
possible that matchinc poor readers with normal readers on 



thl3 task, produced an arrangement in which skills that are 
prerequisite to this task were operating at higher levels of 
proficiency for poor than good readers. 

/. question may be raised regarding the effect of Instruc- 
tional method In learning hierarchies. It Is possible that one 
teaching approach, e.g. phonics oriented, may produce one learning 
hierarchy and a second teaching approach, e.g. sentence com- 
prehension oriented, may produce a second learning hierarchy. 
In the present study the normal children received an eclectic, 
comprehensive reading program including word recognition, phonics,, 
sentence reading and listening comprehension activities. The 
poor readers had also received diverse instruction as a group. 
For some children phonics had been emphasized and for others 
sentence comprehension had been emphasized. Since the repro- 
ducibility of the hierarchy was so high (1.00) for the poor 
readers, there is no evidence that the different teaching empha- 
ses produced different hierarchies. Although it appears that 
the hierarchies will not be drastically modified by different 
teaching programs, the issue. /remains open to empirical Inves- 
tigation. 

Learning hierarchies are confirmed when the two criteria 
of differential difficulty and positive transfer are met. This 
study suggests that differential difficulty is present for 
several skills related to reading comprehension, and that 
experimental tests of positive transfer among the components 
in the hierarchies is warranted. The transfer experiments are 
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needed before implications for curriculum development may be 
drawn confidently. He ever, if learning hierarchies in com- 
prehension that meet both criteria are qualitatively different 
for sood and poor readers, an r.roportant empirical issue for 
curriculum development arises. Should curricula "be tailored 
and matched to the hierarchies of different types of children 
or should curricula be organized to parallel the hierarchies 
of efficient learners, with the implication that hierarchies 
of poor readers should be modified rather than accomodated? 

The implication of a learning hierarchy for instruction 
is that teaching will be optimized by progressing from lower 
order to higher order skills. In the present study, a hier- 
archy of skills was found poor readers with materials at the 
3"^ level. One plausible instructional approach derived from 
this hierarchy may be termed a hierarchical mastery procedure. 
For any given level of materials, e.g. 3"^, the lowest order 
skill should be mastered first. Then the next skill in the 
hierarchy should be mastered. When the highest order skill 
has been acquired, the next level of difficulty, e.g. 3*^, may 
be introduced. The lowest order skill may be taught to mastery 
at this new level of difficulty and the cycle may be repeated 
until all skills at the 3*^ level are attained. Such a prode- 
dure may prove more efficient than instruction la which learning 
hierarchies are ignored and skills are taught in a nonsystematic 
order . 
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TABLE 1 



Means, Standard Deviations and 
Reliabilities of Tasks In Reading 
Comprehension Learning Hierarchy Study 



Group and Task 



Mean 
Percent. 
Correct* 



Standard 
Deviation 



Reliability^ 



Normal Readers 

SlRht Vocabulary 23.33 

Sentence Reading Coinprehension 3^.17 

Sentence Question Answering 24.58 

Oral Reading 61.08 

Sentence Listening Comprehension 41.63 



28.15 
32.13 
24.69 
24.85 
27.93 



.89 
• 88 

•7? 
.98 

.85 



.a 



Poor Readers 

Sight Vocabulary 
Sentence Reading Comprehension' 
Sentence Question Answering 
Oral Readi.ig 

Sentence Listening Comprehension 



54.75 
66.83 
36.08 
69.fi8 
77.50 



31.54 
28.41 
28.17 
18.26 
17.28 



•?3 
.89 
.79 
• 97 
.83 



a Mean Percent Correct of two sentence reading passages combined 

b. Percent correct using raw scores which were corrected for guessing 

c Reliabilities based on the KR21 formula 
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TABX^ 2 



Correlations Among the Five Tasks, 

Gates-*MacGlnitle Compreheni^lon ana ChronologioaX Age 

(a) 

for Normal and Poor Readers 





CA 


GMC 


SRC 


SLC 


SQA 


SV 


OH 


Chronological Age (CA) 




.0^17 


-.039 


.430* 


-.026 


-.174 


-.115 


:e8-Kacainltie 
Cumprehenslon (GMC) 


.079 




.631»« 


.195++ 


* 

.410*+ 


.569** 


.560« 


: itence Reading 
C . nprehenslon (SRC) 


.193 






. 315++ 


.540«« 


.tt55** 


.905- 


S itencc Listening 
C nprehenslon (SLC) 




.«61»» 


.bl6»» 




.235+ 




.2X3^ 


>ntence Question 
A swering (SQA) 


,02H 


.7«i!«» 


.7^1«« 


.759»» 




.465* 


.5»2« 


Sight Vocabulary (SV) 


.15^ 


.7^7** 


.B70»» 


.692»» 


.736»'« 






0 )1 Reading (OR) 


-.076 




.771*» 


.792»« 




.692**^ 





(a) Correlations for poor readers are in the upper and 
right half of table. Correlations for normal readers 
are in the lower and left half of the table. 
» indicates p < .05 
«* Indicates .p < .01 

indicates p <.05 difference between poor readers 
and normal readers 
++ Indicates p <.01 difference between poor readers 
and normal readers , 



o 

ERIC 



80 

75 
70 
65 
60 

55 
50 

45 
40 

35 
30 

25 
20 



TABLE 3 



Learning Hierarchies in Reading Coniprehenslon 
for Good and Poor Readers 



Group 



Normal 



Poor 



Oral Reading"" 



Sentence Listening 
Comprehension 

Xral Reading 
Sentence Reading 
Comprehension 



Sight Vocabulary 



Sentence Listening 
Con^rehension 

Sentence Reading 
Comprehension 



Sentence Question' 
^Answering ^ 
Sight Vocabulary 



Sentence Question 
y AnswpA^ing 



Notes Entries joined by a line do not differ at p<.01. 
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XABtE 4 



Quttman Analysis of 
Reading Comprehension 
Learning Hierarchies 



Task Order 



Normal Headers 



Oral Reading 

Sentence Listening Comprehension 
Sentence Reading Comprehension 
Sentence Question Answering 



Poor Headers 

Sentence Reading Comprehension 

Oral Reading 

Sight Vocabulary 

Sentence Question Answering 



Reproducibility 



\ 



.9^ 



1.00 



Cornell Scores 

Number of tests passed Number of subjects 

Normal Poor 

1 5 . ' 5 
3 4 8 

2 3 2 
1 6 0 



0 6 

2ir 



if 



o 
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THE >tAZE TECKNIQtnS FOR ASSESSING 
Jm MONXTOKXKC HEADING CO^IPREHENSION 



John Guthrio 
Nary Selfert 
Nancy Eurnham 
Ronald I, CapXan 



Kennedy Institute 
Johns Hopkins Unlverslcy 



Tim ItAJtE TlXll!5IQUn rOU ASSKSSIKC 
AND MOKITOniKG REAOIKC COMTREHEKSION 

It is widely bt'liovfid that tburo arc many dirfcrent skills involved 
in lunding atid that these 8kil)«» devcilop sintultancously In wyit childrctn* 
In the general population, a tl.ird grodo child who Is relatively superior 
In phonic skills is likely to be relatively superior in reading comprc- 
hension* At the sante time, a child who is worse than his peers In sight 
vocabulary is likely to be weak in understanding sentences and paragraphs. 
Tliesc relationships are reflected in the high positive correlation of about 
«70 between word identification tests such as the Wide Range Achievement 
Test (^^RAT) and con^prchension ncasurcs such as the California Reading 
Test (Olridgc, 1964, Washington & Xaska, 1970). 

On the other side of the coin, there are many individual children 
wao represent CKccptions to these generalizations. Some chxLttrcn may be 
able to identify words accurately without being able to understand sentences 
or paragraphs. These exceptions are not inconsistent with the .70 corre- 
lation between word identification and paragraph comprehension. If the 
correlation coefficient between two variables is squared » the proportion 
of variability in one variable may be estimated. For example, .70 squared 
is .49 which indicates that about half of the differences between children 
in paragraph comprehension may be traced to word identification ability. 
The other half must be related to other factors such -as linguistic com- 
petence, vocabulary level and memory skills. 

Since it cnnnot be assumed that children comprehend material that 
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tbcy c.nn vci\d orally, two problritia arise, Tito £irst problem is the iden- 
tification of individual children \^ho!:c' contprehcnsion Is deficient nnd 
the identification of the coinpreucnsion level of a class of children 
\j) 'ther they are normal, oducabl> retarded or learninc disabled, 

♦ 

A second problciii is that tctachors and reading specialists need a 

simple^ accurate means to monitor the progress of children during the 

course of a reading program. Particularly if the program cmphasisses 

cosnprehonslon skills » the comprehension levels of an individual or a 

gioup should be assessed regularly to supply feedback to th^ teacher 

about the effectiveness of the instructional approach* Standardized 

tests arc insufficient for this purpose since they require time and 

money and cannot be given with auf f iciont frequency to provide the feed- 

back that is needed for continuous revision and improvement of the 

teaching program^ 
« 

!i!he solution to these two problems lies in the use of a technique 
to measure comprehension levels within the classroom# There are at 
least three general requirements of any technique to fulfill this pur- 
pose» Firsts the teacher must be able to construct the measuring device 
using materials that are familiar to her^ immediately available and 
useful for teaching. Tliis requirement eliminates standardised tests as 
suggested previous ly« Second^ the technique must be reliable. This is, 
a child should perform as well one day on the test as he does the next» 
The child ^s performance on two sections of the test which attumpt to 
measure the same skill should be similar. Thirds the technique must be 
valid. Use of the teacher"*madc technique to measure comprehension should 
i^roduco similar results to use of a standardised test. 
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Tlic tnost cotiOTon form of cvnluatlnj; roaditifi cotaprehcnsion consls»t» 
of asking questions. ACter rcadinu a parflc^rtpb or possngc, the child 
Is presented questions in written or oral form which ho attempts to 
answer. >!any difficulties attend this method of evaluating •oxnprohen- 
sxon. First, if a child fails to answer one or more questions, it is 
difficult to determine whether he did not understand the question, did not 
understand the passage, failed to relate the question to the proper 
section of the passage or some conibination of these, 

A second problem associated with the use of questions la that 
questions vary immensely in nature and quality. Although "rote" ques- 
tions are usually easier than "inference" questions, there are many types 
ef both "rote" and "inference" questions. Some "inference" questions 
such as "t;as it a cold morning?" that relate to the sentence "Ted pulled 
the wagon over the frosty grass." may be easy. This type cf question 
may be as easy as a "rote" question that inquires "who pulled the wagon" 
when the story stated that "Ted pulled the wagon," Since the distinctions 
between "rote" and "inference" questions are complex, "rote" questions 
are not always easier than "inference" quotstions and the difficulties of 
different "inference" questions may vary dramatically. Suppose a teacher 
attempts to pose ten "inference" questions on two occasions (2 Fridays), 
A child's apparent comprehension on the two occasions may be higher or 
lower due to inconsistency' in tlie difficulty of the questions rather 
than increases or decreases in his understanding of the reading material^ 

A third difficulty in using questions to evaluate comprehension is 
that the child's ability to construct answers to questions may not 
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reflect hia nctual understand in^; of what ho has I'ood. Suppose a child is 
required to provide a short written answer to the question ^liat do we 
know about tho day" when the pansane containctd the sentence •*Ted pulled 
the wagon on the frosty grass.** Tho child way not ba able to ccnernte 
the phrase '^^old nK)rning" although he would answer "y^s" to the question 
of whether it was a cold niorning. Thus the child could recognize a 
correct answer although he could not produce one. In this casOt the 
response mode rather than conceptual complCKlty determined the difficulty 
of the question. Questions must be very carefully mtrolled for type^ 
ar^d response mode if they arc to be accurate, consistent indications of 
compi*ehension. Since such control Is time consuming and Impractical in 
many teaching situtations, the informal assessment of reading comprohen- 
.sion is usually less accurate and consistent than desirable. 

One possible technique that may be used to measure and monitor 
comprehension in reading is the maze procedure. The mase procedure con- 
sists of a series of sentences which may be extracted from any story or 
book» Tlie text Is modified by substltt|ting 3 alternative words for 
every fifth or tenth word in the story. 

Here is an example: 



The child reads the material silently and circles the alternatives which 
he believes are correct. Tlie mtmber or pcrcentaijo that the child circles 
correctly indicates tho level of his comprrhension of that passage. For 
eKamplCi suppose a child was given a 100 word passage with 20 ma^e itr?ms« 
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li he auKwcrfJc! 15 Items correctly. It could Uu said that he understood 
the passage with 75 percent proficiency. 

Tt»e validity and rcUnbiUty of this technique have been doftcrihed 
iv a pj'evious article (Guthrie, 1973). The correlation betwi^en perfor- 
nuance on 7 prssages of the mzt task, 160 words in length, and the 
Cates'^MacC initio Comprehension Subtest for both normal and 'pooif 
readers was found to be .82» Clearly, the technique Identifies children 
to be good or poor readers in a manner very similar to the well cstab*> 
lishcd Gates -MncG initio Test. Relaibility of a single 160 word passage 
was found to be over .90, This shows that performance on short paseagcs 
is likely to be internally consistent and will probably be similar across 
short periods of time. Tlie experience of the author Is that when the 
.tochuique has been used by teachers or reading specialists to monitor 

4 

the progress of children in corprchension, the accuracy of an Individual 
child on a certain level of niatarlal, e.g. 2 , seldom varies more than 
about 10 percentage points over a period of 2 - 3. days. Of course, if 
a child performs at 50 percent accuracy on 2 material one month, he 
may learn to comprehend at that level and improve to 90 percent accuracy 
2 months later. 

To examine the usefulness of the maae technique for identifying 
comprehension' levels in normal and poor readers, an experiment Wus 
conducted in which two tasks were givf»n to two groups of children. The 
subjects wore 13 normal second graders who wore taught with an eclectic 
approach including phonics, sipht vocabulary, reading comprehcmsion, and 
written expression. The poor readers were 13 children who attended a 
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a special school Coir reading remediation* The ttiothods for thcso children 



Included elements similar to the normal group including phonics , hight 
vocabulary, riNidlng coir.prthensf on and loss emphasis on writf^n expression. 
Wjc prittwiry difference bcLwccu the prograns was that the por»»* readers were 
taught in small groups of 4 -5 whieh permxtted niore ii»dividut.li2ation of 
Instruction than was possible with the groups of 35 - AO in which the 
normal children were placed. The poor readers were screened to insure that 
each child had the following characteristics; WISC IQ higher than 90» 
normal hearing, normal vision, normal emotional adjustment, absence of 
gross neurological dysfunction, and 1.5 or more years deficiency in reading. 
The normal children were 7,60 years old and the poor wore 9.61 years 
old» a significant difference (t » 6.28, df « 25, p <t005). Tlie Peabody 
Picture Vocobulary Test IQ Scores of the normal and poor groups were 
UUr.66 and 104.15 respectively. TItc reading levels of the normal and poor 
groups were 2.73 and 2,50 respectively on the Metropolitan Achievement Test - 
Vovd Knowledge. Tttese levels were not significantly different* 

Tlie materials consisted of a 160 word passage from stories in basal 
readers which were at the 2^ grade level according to the Spacho (1953) 
formula. In the oral reading task (task 1) the children were required to 
read all of the words aloud that were in the passage, Tlie words were pre- 

* 

sented one at a time in a random list and the child ability to pronounce 
each word was assessed. In the maze task, (task 2) the passage was modi- 
fied according; to the procedure dc-scribed previously. About every fifth 
word was replaced with 3 alternatives which included: a) the correct word; 
b) an incorrect word that was the some form class (verb, noun, function 
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word) modifier) nn the correct word; and c) an incorrect word tXmt wad 
A different Conn from the correct word. The childrnn read i.ho pnssofio 
silently and circled the words they bellcvod wore correct* 

Yho results of admlnis luring these tasks arc prt^scntcd in Tabic 1. 
It is evident that the normal children wore tiiorc proficient iu oral reading 
than the poor readers since the mean of the former group was about 90 per* 
cent correct and the mean of the latter group was .nbout 81 percent correct. 
'Xhis difference was statistically significant (t * 2.10» At « 24, p <.0S). 
In addition the normal group Wvis more proficient in comprehension since 
thoy attained a level of 89 percent accuracy on the maze task whereas the 
poor group attained a level of only 61 percent accuracy. This difference 
was also statistically significant (t « 3.74, df «• 24, p<.OOS). Although 
the nomal and poor groups were matched on standardissed sight vocabulary 
*and TQ, the latter group was sTtghtly inferior in oral reading, about 10 
percentage points, and substantially inferior In comprehension, about 
30 porccntAgo po£nti$« 

llic qunotion of t'hether some children in the two groups are defi* 
cient in comprehension while other chllt!ron are normal nay be raised. To 
address this issue, a ratio of comprehension level and oral reading level 
tyas established for each child. For each subject, a ratio was constructed 
of the percent of the items correct on the ntase taste as the numerator 
and tho percent of the words correct on the oral reading task as the 
dcnoniinator. Alttiough the scolcs for the mokc and oral reading tasUs are 
not identical, a ratio less than l.OD suggests that the child read orally 
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laatciial Utat ho^id not romproltcna .mU a ratio Rraater than 1,00 fiUiigt'Sis 
that the child's conprchcnsion surpassed his oral reading. 

A display of the ratios jtor hoth norml and poor readers Is pre- 
fi ?ntcd In ri(»urc I, It Is evident that the ratios for a majority oC the 
normal children clustered arout.d 1,00. The mean was ,0*9 with a standard 
deviation of .09. This Indicates that the normal children understood the 
SfMitcnccs very nearly to the extent that they could read them orally. A 
child who orally read 70 percent of the words correctly was likely to 
perform at the 70 percent level on the maae task. The poor readers » how- 
ever, had a lower general level and were more different from each other 
than the normals. 'Iho mean of the ratios for the poor readers was .72 
and the standard deviation was .21. Tills mean was significantly lower 
than normal (t « A, 50, df « 25, p <.01) and the standard deviation was 
s^^ gnif leant ly larger for the noor group than the normals (P «■ 5.50, 
df « 12/12, p <,01). Prom Figure 1 it can be observed that some of the 

« 

poor group had ratios of about 1.00 which shows they could comprehend as 
well as they could read aloud. Other poor readers, however, had ratios 
in the .50 vicinity which shows that thelv comprehension was deficient 
In comparison to tfielr oral reading level.' These children nc^d particular 
enphasis placed on Instruction In comprehension in contrast to phonics, 
Sight vocabulary or written expression, » 

An interesting relationship between comprehension and oral reading 
emerges from the correlation of the mvize/oral reading ratios and oral 
rcadina level for both groups. Tae correlation for normal children was 
♦26, whereas the correlation for the poor readers was. 82. Among normals, 
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thi* ratio Man obout 1*00 t'c^arUIcss o£ whisthcr the oral reading una 50 
percctit or 100 pcrcont. Thoy utiderstcod whac thoy could road orally and 
• not tnoro or li tis. For poor readers , children vith high oral reading; (90 
percent) had hii;h ratios (90 percent). But children with fn^Jerate oral 
xbtdiitg (70 percent) had lov ratios (SO percent). A vivid restatement 
of this relationship is that for poor readers whose oral reading was 90 
percent » the maze accuracy was 90 percent. But for these whVse oral reading 
was 70 percent, the mate was an astonishing 30 percent. In other wordn, 
when normal children have difficulty reading orally, some comprehension 
of the passage is possible. However, when poor readers have difficulty 
with oral reading, comprehension is drastically reduced. It appears that 
for poor readers the reading comprehension mechanism is delicate and breaks 
down rapidly when input from the decoding mechanism is even slightly 
♦Utftorted or reduced. 

In summary, the results of the experiment wore that poor readers 
were worse than normal readers who were matched with them on sight vocabu«> 
lary. The poor readers were inferior on both oral reading and comprehen- 
sion. The inferiority of the poor readers in comprehension was more 
ra>irked than their difficulty in oral reading. Furtnormore, normal children 
who could not read aloud with high proficiency understood at least some 
of the material. However, the poor readers who made oven a few errors 
while reading the words in the passage did not comprehend the ntaterial 
at the most elementary level, It is clear that assessing, teaching and 
monitoring reading comprehension is particularly importont for poor readers. 
How can teachers, reading specialists and learning disability 
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S|>(ciaUst.s use the naza technique? First, It can bo used to identity 
children vho have cotnprchcnsloti problems. A passage of 100 votds from a 
bnsal story ir.iy be rwrittcn In wasse form and filvcn to a oblld* The child 
simply circles the correct altcri^atlvcs and returns tho natc«*ial to bo 
corrected by the teacher. The teacher then asks the child to read the 
words from the passage (either in isolation or in context) and tho correct 
nuniber of vords is recorded. Tlie percent correct on the mase may then be 

» 

compared to the percent correct on the oral reading task. If the maze 
percentage is drastically lower than the oral reading percentage, (20 
porcentage points or more) comprehension is a distinct problem for tho 
child. Teaching efforts can then be directed to the child's comprehension 
deficiency , 

The masc technique may be used to monitor progress in comprehension. 
A'l accomplish this, the teach^^r iray rewrite different bd»4l ctorics into 
maze form and administer them periodically to determine a child's growth 
in comprehension. The mase can also be given in groups or subgroups at 
different levels. A chart such as the one represented in Table 2 may be 
used. Tlie necessary information includes>^tly: the child's name, date 
of administration of the maze task, book level of the passage,' and the 
child's accuracy in terms of percent correct. Xf the masse task is given 
weekly and plotted over a 4 - 6 week period, the child '« growth or lack 
of growth will be clearly observable to both tho teacher and child. 

From the chart in Table 2 it is clear that tho child's comprchtinslon 
at the 2^ loval was about 60 percent proficiency on September 12 - 14 # 
Kis pcrfonnance improved until it was over 85 percent for 3 different days, 
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the 26 - 28th. Then ««itcrinl «t the 2^ level wns introduced which was 
jw>re difficult resulting in 75 - 80 percent proficiency. By Cct. 12 his 
per Co* nance was not above the percent level and more teaching at that 
le^el would be nocesRary Cor this child. 

The bas'.c principles for vsing the raaise procedure to guide the 
selection of materials are outlined below* Passages used in each mzo 
should be now to the child 'and vocabulary for the passage should not be . 
presented. Passages should be about 120 words long* Approxlsnately every 
fifth word or less should be replaced with 3 alternatives. Alternatives 
should include: 1> the correct word» 2) an incorrect word that is the 
same part of speech (noun» verb, nwdificr» function) as the correct word, 
and 3) ai^ incorrect word that is a different part of speech* The positions ' 
of the words should be varied. Xf a child is performing at about 90 per- 
cent accuracy for 3 •* 4 administrations of the nrnse, more difficult material 
should be introduced. Optimal Leaching levels are about 60 - 70 percent 
accuracy. If the child performs on the 3^ material at the 50 percent 
accuracy, 2^ at 65 percent and 2^ at 90 percent accuracy, iwiterials at the 
2^ level should be used for teaching. Mat<*rials below the 2^ level cannot 
be used as easily as materials at higher levels. When the child reaches 
85 * 100 percent accuracy at a given level, say 2 , the next higher level 
should be introduced. When he reaches 85 - 100 percept accuracy on that 
level, materials at a higher level may be used and this cyelie process 
continues* 

Considerable experience in using the rcaase task to monitor reading 
comprehension has been gained by 4 teachers in the Kennedy School in 
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fialLitnorttt During the past yunr 14 poor readers iu\cd about 11 and rcindlni* 
at tho 2*0 « 3*0 grade level wore given a cdmprehenslon^orienccd curricii- 
Sum In rcndlngt The children* s deficiencies were primarily related to 
semantic and syntactic developtnent rather than visual-^perceptnal skills* 
Maso tiisks were used to fiulde the eoroprehension Instruction and the iollow<» 

ing observations emerged from the teacher's experience* At the outset » 

* 

children at the 2*5 grade level were given 2^ readers* Performance at 

this level increased from 60 to 90 percent accuracy in about 2 weeks as 

the children learned the basic strategies for performing the task. Tflien 

1 2 

consistent mastery (85 - 100% accuracy) was reached at the 2 level, 2 

0 

level materials were introduced. This shift, or any increase in difficulty, 
my produce: 1) no change in comprehension, 2) fluxation in comprehension 
(65 - 85) percent accuracy on different days), or 3) reduction in compre- 
hension (65 * 70 percent accuracy over several days)* OfcaM £ child ex- 
perienced a 3 week period of f luxation in accuracy (65 - 85%) before 
consistent performance over 85 percent at that level was attcir.ed« / 

Several factors were found which produced unusually low performance 
(below 60%) on the mate task, during the course of instruction in compre- 
hension* Occasionally a story was extremely difficult due to uncomnwn 
vocabulary or proper names. Xf a child was emotionally distraught or 
fatigued from adverse home sitttations, his reading comprehension was 
temporarily decreased* Attempts to improve tho speed. of work usually 
degradr»d the accuracy of maze task performnnce and the inconsistent use 
of materials that varied 1 or 2 years in difficulty appeared to bo 
confusing and caused decreases in comprehension* 
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During this ceaching p(^rlod» the technique provided a sensitive 
indication of comprehension and suggested when to increase or decrease 
the difficulty of materials to maintain growth at the fastest possible 
rate. In the A month period when the naze-guided instruction occurred, 
thi average gain was 2 years in reading comprehension on the mase task. 
The inajority of children gained 2 years in comprehension while a few 
gained 3 years and a few gained 1 year as determined by maac task per- 

!i:he maze procedure has been presented as an assessment and monitoring 
technique, not a teaching method. A multitude of Instructional activities 
and programs may improve comprehension. Iliese Improvements will be re- 
flected in maze scores. Teaching word meanings , sentence structure, 
listening skills and phonics will likely succeed In. Increasing maze scores. 
The salutary value of using th . ;trze procedure Is that It serves as a 
thermostat to regulate comprehension Instruction. Zt Is not Intended to 
serve as the furnace to raise tho comprehension levels. The creativity 
and Initiative of the teacher ate needed to fulfill the essential teaching 
role, . 

Charting performance with the maze technique can be motivating for 
the student and the teacher alike especially if the children draw their 
own charts. Children can compete with themselves Instead of their peers 
and can take deserved pride In their progress when It Is undeniably 
reflected on the chart. Charts may be used by teachers to determine 
whether the teaching approach is effective and to Illustrate the child's 
growth to others, such as parents or principals, who may wish to know 
about the child. 
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Koto: Scores in the maze/oral column are ratios. 
Other scores are percent correct. 
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Figure 1 Pistribtstion oi mase/oral reading reading 
ratios In normal and disabled readers. 
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FOR VARTOtlS TARGETS nV KORm AND DISABLni) RFADERS 

Rick Stoinhclscr ♦•uit John T. Cuthrie 
Kennedy Institute^ Jontts Hopkins Univetslty 



. A group of disabled readers and a group of age-ma&ched and a ^oup 
of rcadlng-Ievel matched readers participated in a target scanning task. 
T<JhiXe reading a simple five sentence passage, the subject searched for* 
a certain type of target: words of a given category, the lettsr »*o»*, 
or the phoneme/je/ All three groups were fastest in finding the word 
targets and slowest in finding the phoneme. The disabled rcadsrs were 
slower than the age-matclied group for all targets. It wds concluded 
that the phonological coding occurred at different rates <ttUc graphcmic 
and semantic coding for the three groups. 




SCAKXT.KG , TIHKS niROUGll PROSi; AND WORD STtHNGS 

FOR VARIOUS mCETS BY KOKMAL AKD PISABT.ED READERS 

ft 

Several irccene word'^scanning cmd letCer-scannlng studies o£ good 
and pooc veadeirs have failed to find any significant differences between 
the good and the poor readars (Katis & Vlcklund, 1971; Kats & Wlcklund, 
1972). Assuming that a word can be encoded in terms of graphcmlc^ 
phonemic^ and semantic features, it should be possible to measure the 
relative encoding times for each of these sets of features (Cohen, 
1970). Xhe purpose of the present eKperiment was to determine If poor 
readers were significantly slower with any of these encoding steps than 
normal readers. 

If the order of encoding of words is from grapheme to phoneme (and 
perhaps to spelling patterns) and then to "meaning," then one might 
cxf-ect search times to be shortest for a letter target, longer for a 
phoneme target, and longest for a semantic target, This kind of 
sequential processing has been reviewed by Neisser (1967). Alternative 
models (Smith, 1973) and data (Reicher, 1969; Wheeler, 1970; Smith 
£t Haviland, 1971) raise the i^ssihllity that encoding may proceed from 
a tairly high level of abstraction ("meaning") of the stimulus to the 
analysis and synthesis of lower-urder units such as phonemes (phonetic 
representation). This would imply that words arc perceived as synthe- 
si/.i'd entities, from which an ax^arencss of the constituents is sub- 
sequently derived* Tttat is, the s>'nt.ho8is process utlll;;cs fragments 
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o£ tttc graphemlc-phonofnlc matrix,, but these fragments are not accessible 
for volitional processing (recognition) until the larger unit (word) haa 
been constructed, 

Yhus, poor readers could be inferior to normals (as measu**ed by 
total scanning time through passages) in terms o£ ability to find a 
visual target (a specific letter), a phoncjoic target (a short vowel ^ 
sound), ot SL word (of a specified semantic category). Dependency upon 
syntactic cues may also be assessed by examining performance on sentences 
in which the word order has been randomized, Presumably normal readers 
would show a greater proportional increase in search times iu this condi- 
tion over the normal sentence structures than the disabled readers. This 
prediction was made because the reading speed of the disabled readers 
might be so slot* with the normal sentences so as to render uscJlcss any 
syntactic information which facilitates high-speed 8cannin|» (Gtrngh, 
1972). 

Sublects. Three groups of twelve subjects each were used, Gavh of 
these subjects had participated in previous reading experiments 
(Steinheiscr ot Guthrie, 7973). The disabled group had a mean chron- 
ological age of 10 years 6 months, a median X.Q. of 98 (on thu WISC-FS), 
and a median vocabulary of grade 2.8 (on the Gates -MacGinnltic). Croup 
ZI students had a mean age of 7 years U months, median X.Q, of 105 
(on the toabody Picture Vocabulary Tost), and a median vocabulary of 
grade 2.6. Group XXI studenti) were front the same parochial school as 
Croup II, and they hod a mean age of 10 yi<ar8 3*} months, a mcdi-an 




of 105 (oa tlia Vl^xn:), and a mcdlAn vocabulary o£ grado 6.8. 

tests £or staclstical significance showod that the dlsablod group 
w^{* older thnn the rcadins«l€«Vt I matched group (t"l.9S, df 34, £*^.06); 
and the aue-iaatched control croup was also older than the roa«.*ltig-> level 
matched group (t«2.l6» df 34, £^0S). An extension of the median 
tost produced a significant chi-square (X^ * 22.66, df « 2, £<'.0l) 
frosa tho vocabulary scores of the three groups. (All of the vocabulary 
scores for the ago-matched group exceeded the grand median.) The 1,Q» 
scores of the three groups yielded an insignificant 4.3 on the extension 
of the median test. 

Stiniuli. ■ Six short stories were used, ranging from 23 to 30 words per 
story and 4 to 5 sentences per story. Each story was typewritten on a 
sheet of paper for inspection by the subject. Each story was About a 
different topic, e.g., foods, clcthes, animals. Each story contained 
on the average five "targets," Tho five semantic targets varied from 
story to story; for example, cow, cat, dog, fox, and pig wore the 
animal' targets in one story, and blue, gfcen, red, br«m and black were 
the color targets in another story. Each story also contained an average 
of five instances of the letter "o** and five instances of the short "a" 
phoneme /oe/ as in "ran" and "cat." , 

In one condition the sentences were unaltered, whereas In another 
condition the words within a given sentence were scrambled, but the order 
of occurrence of each scrambled sentence within the passage itself was 
malntaln4>d. 
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Prnccdttro, Half of the subjects from each f.rcup were ptcsented tho 
noi-ntal sentences on the first day of testing ond tho randomized sot 
on the second day. Counterbalat cing for the throe types of targeC '^as 
alio perfcnicd. 

The first task of each subject was to read each of tho six stories 
aloud. This was done to assure that the selection of words was within 
the pronunciation range of the subject* 

The next task for all subjects was to read each f.nory as fast as 
possible and mark che period at the end of each sentence in that story. 
Most subjects elected to read silently, althoufih several subjects in 
the younger and remedial groups tended to read aloud (whlsperfng to 
themselves). The experimenter was able to assure that each reader 
actually did read each sentence (instead of simply scanning for tho 
period) by observing the reading behavior (eye movements, movement of 
tho index flnjvcr along the words of a sentence) of tho subject. Tho 
reader was told that he would be timed In this and subsequent tasks by 
the experimenter who held a manual stopwatch accurate to the nearest 
.1 second. The reading time (to mark the periods) for each story for 
each subject was recorded. 

In the short ♦•a" vowel 4&<y) search, the subject was. instructed to 
mark all of the letter a's in the story which Iiad a "short" sound, 
e.g., cat, ran, and. 

In the letter search task, the subject was given a fresh page of 
the same stories, and asked to mark all of the letter o*s contained in 



all o£ tha words In each stotry. 

Xn the aenanttc category search the ri*adci: was given « new sheet 
with the 8 Ik stories and was ask<^d to mark all o£ the words oP a given 
story whleh were instances o£ a particular category^ e.g*» all o£ the 
animal names in «ne story, 41II of the color names in another story« etc* 
The reader was given feedback (search time, and any errors that were 
made) in each o£ the target searches* 

The £irst story of each set was always considered practice* and 
was omitted from data analysis. The main data of interest were the 
search times for each reader to the five targets In the five different 
stories for the four different t^'pes of targets* 

Xn this split-plot design, the three groups of subjects was the 
between variable, and the type of sentences (normal vs. scrambled) and 
th^ four types of targets were the within variables. 

Results 

Figure 1 shofs the average search times for each group across the five 
normal test stories, and Figure 2 shows the search times for the same 
targets within scrambled sentences* Analysis of variance of these 
data is presented in Table 1* Xt may be seen that all. of the main 
effects (groups, sentence type, and target) are significant by the 

« 

Geisscr^'Greonhouse test with reduced degrees of freedMi* 

Inspection of Figures 1 and 2 shows that there was a minor effect 
due to sentence structure for the remedial and age-matched groups, but 




thnt t\\o younficr group was consltJCently much slower in detecting all 
typos o£ target in the scrambU'd Rcntcnco condition. A Scheffe test 
(s ic Tnblc. 2) showed this to b<? a highly significant diffcrcnco (r^^Sl.SS 
£(.0l). 

The general conclusions that can be drawn from the cemparisona in 
Table 2 are these: the disabled readers were faster with the scrambled 
sentences than the second-graders; the second graders were faster on 
the sentences than with the 8cr«nibled versions; all three groups ware 
generally fastest with word targets, slower to the letter target, and 
slowest when searching for the phoneme target. Note that the relative 
diCficulty for the phoneme target was extremely great for the disabled 
readers as compared to the other groups and ether targets. 

The disabled group was ^consistently slower to all targets in 
bo.th conditions than the age-matched group. The greatest ulfiarence 
bet^'Tccn them occurred in the phottcmo search. The disabled group was 
also faster than the reading-level matched group when searching for 
words and for a single letter. These two groups produced similar 
latencies to the phoneme target in both the sentence and scrambled 
sentence condition. 

Discussion . 

All three groups were consistently faster in finding the semantic 
(w*#rd) target than the letter target; and the letter was consistently 
found f*ir.tor th-in thu phoneme. This finding is in general agreetncnc 
with the results obtained by Cohen (1970). One interpretation of this 



finding Is thnk it suggests the ordui* ot processing to be semantic (th<^ 
vholc wore!), tlum grnplicmlc, and then phonological (Smith & Holmes, 

A more cruclous Interpretation may be warranted, which arises 
frum the possible discrepancy between the slse 6£ the potential target 
population in the various search conditions. Since there were fewer 
words than letters in each story, it might seem reasonable that words 
shuuld be recognized faster than letters simply because there are fewer 
words to process. Although possible, this argument seems to beg the 
question, since word rcbognitlon may be cither serial (in stagi^s) or 
parallel (holistic, simultaneous processing of aU constituents). To 
sa> that there were fewer word targets than letter targets per story is 
to ignore the constituents of a word, namely, letters. The "unequal 
ta.rget probability" hypothesis vould treat words as separate holistic 
targets, and this becomes equivalent to the order pf processing proposed 
by the authors to explain the results; seman«:ic, graphemic, and phono- 
logical. # 

A developmental effect was clearly evident, in that the younger 
group's performance deterf • . _id significantly when syntactic cues 
were no longer available. This contradicts the hypothesis proposed 
earl*er in the paper, but does suggest that the disabled readers wore 
able to focus attention upon the task at hand better than the younger 
group. That is, the lack of linguistic (Structure way have served as 
ni% attontional test for thtj disabled roadwiJ, and less as an indicator 
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of their psycholingutscic capabllicies. 

The present results confirm Cohan's (1970) findings: semantic 
fowturc search is faster than for a letter (graphic feattirc), nnd beth 
Wttie significantly faster than searching for a phonological feature. 
HoT^evcr, the results are somewhat disparate from those repotted earlier 
by Kata and Wicklund (1970), since differences between the good and 
poor readers did emerge in this study. For example, in the present 
study, the disabled readers were considerably slower than the age- 
matched control group even when searching for the word (semantic) 
target, possibly the disabled readers used in the present experiment 
were considerably more disabled than those used by Katz and Wicklund • 
("Subjects in each grade were tentatively divided into groups of good and 
poor readers based on the reading test scores which were available." 
Katz and Wicklund, 1972, p.<364). 

Finally, the phonological target was consistently the one that 
required the longest search times. Since the disabled group took the 
longest time with this target relative to the other targets, it would 
seem that their source of difficulty comes at the stage in which "sight" 
is to be encoded into "sound," It appears that the word is eticodod as 
a "gcstalt," from which specific graphic information may then be ex- 
tracted, along with the segmentation into pronouncablc sequences. 
Rather than constructing a word from its constituent letters, it would 
appear that the word is the unit of analysis, from which more refined 
information (semantic, graphic, phonological) is segmented* Koissor 




(1967) has called these hypotheses "inCeirence" and "unitlaatlon," 
Results from the present experiment , and also those o£ Smith and 
Haviland (1972) tend to support the unitiaation hypothesis. Or^ as 
SiiUth (1973) contends^ ..mcan.'ug can be extracted from sequences of 
written words Independently of their sounds, and that in fact meaning 
must be comprehended if sounds are to be appropriately produced (p. 78) 
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gCHRFFE POST-HOC COMrARTSONS 



Compari s o n 
AIC2*A2C2 
A2CI-A2C2 
B2-B3 at A3CI 
B2-B4 nt A3CI 
B2 B4 at A2CI 
B3-B4 fit AlCl 
B4-B3 nt A2C?. 

It A3C2 
B3-B4 at AIC2 



I 

2,88 
21.86 

8.27 
15.00 

8.93 
43.02 

8.50 
13.50 
48.62 



Probabtlitv 
N.S. 
.01 
N.S, 
.01 
N.S. 
.01 
N.S. 
.01 
.01 



Groups (A) 

Key: Al - Disabled Raadere 
A2 - Second Grnders 
A3 - Fourth, Fifth Gradovs 
Targets (n) , 

Bl - Period 
r.2 - Word 
B3 - Letter "o" 
B4 - Phonerau/^ic/ 



CI 
C2 



Structure (C) 
Sen tone OS 

Scrambled Sentences 
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B (target Item) 
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X * 33 
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7.93 .01 


2,33 


B X subjecta w. gps. 


99 


15.5 






C (structure) 
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16.2 .01 


1,33 


AC 
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3.87 .05 


2,33 


C X subjects w* gps. 


33 
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BC 
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1,33 


ABC 
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7.90 


7.45,01 


2,33 


BC X subj. w.- gps» 
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1.06 
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FIGURE C/PTIONS 



Figure 1, Average group scanning times for target 

In stories with normal sentence structure. 



Figure 2, Mean group scanning times for targets in 

stories with a :^erambled sentence structure* 
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APEQUATE VISm ENCODING FOLLOWED BY POOR PHONOLIGICAL 
ENCODING AS A SOURCE OP READING DISABILITy 



Frederick K« Steinheiser» Jr. and John T, Guthrie^ 



Kennedy Institute , Johns Hopkins University 



ADEQUATE VISUAL ENCODING TGimm BY TOOR PIlONOLOCICAt ENCODING 
AS A SOURCE OF READING DISABILITVT 

Frederick Steinheiscr» Jr*» and John T« Guthrie 

Abstract 

A group of disabled readers » and a ^roup o£ age-matched and a 
group of teadlng-level matched readers participated in a "same-different" 
reaction-time task. After viewing a pair of items (non-alphabetic 
synbols* 4- letter vowel strings, or real words), the subject Indicated 
whether the same graphemic symbol had been underlined in each item of the 
pair* A second task required an additional phonological encoding step: 
the underlined letters of the two words could be different yet still produce 
roughly the same vowel sound when pronounced: e.g., heat -feet. Also, the same 
letters in the two words could produce different sounds: e.g., toufi h-shout. 

In the visual comparison tasks, th'* only significant effect was 
that th*J ycunger normal group was slower than the age-matched control 

0 

group. However, when phonological coding was required, the' disabled 
group was significantly slower than the young normal readers, and they 
in turn were slower tha9.^e age-matched normals. 

These results suggest that disabled readers hava adequate visual 
processing abilities, but poor phonological encoding. One implication is 
-that methods of reading remediation might concentrate upon spelling 
patterns, in order to exploit the systematicity between graphenies and 

» 

phonemes. 
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ADEQUATE VISUAL ENCODING FOLLOWED BY POOR PHONOLOGICAL 
ENCODING AS A SOURCE OF READING DISABILITY 

Bnglisb orthegraphv is reputed to be disorderly with respect to 
the phonetic realizations of written wordr . For example, the letters 
"th" are prciounced /^/ in "thin" but as /</ in "this," and "ea" 
Is pronounced as /i/ in "heat" but as /c / in "head," The list of such 

» 

'** examples is extensive, and far from complete (Venesky, 1967). A 
' common anecdote is that the person who learns to read English as a 

native language and then learns a more regular orthography such as Spanish or 
» Finnish is far better off than the person who learns to read (and speak) 
"^•*^Englisb as a second language. 

Since reading a given language must be explicitly taught to children 
(unlike their spontaneous learning to speak and comprehend spoken 
discourse), the problem arises as to how lest to provide initial reading 
instruction; One approach (phonics) emphasizes the sight-sound (grapheme- 
phoneme) correspondence in printed and spoken words. This may include 
teaching the «*ltild to explicitly label grapheme clusters as one or another 
type of utterance; e.g., "cat" has a "short a" and "la'-a" has a "long a," 
A different approach stresses that the child shouldlearn that printed words 
are signals for spoken words, and that meaning can be apprehended from these 
printed woriis directly. Thus, the graphic symbols "c at" stand for 
that small furry animal with a tail, claws on its feet, that many people have 
as a pet, etc., that we call "/kae;^/" in spoken discourse. 
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Considerable research has been conducted to determine the nature* 
of reading disability. The tasks have Included measures of oral 
r*^ading speed, scannlns rate for' target words in prose and word lists 
(»'at2 and U'icklund, 1972), and .• entencc completion (Guthrie, 1973 a), 
XI. i sources of reading disability have been attributes to Inadequate 
cognitive (linguistic) skills (Guthrie, 1973 b), poor mastery of 
grapheme -phoneme correspondence (Samuels, 1973), blocked transmission 
of impulses through the angular gyrus (Preston and Guthrie, 1973), 
and the very English orthographic system - as an example of all 
alphabetically based writing systems (Rozin, Poritsky, & Sotsky, 1971). 

•**-*.. 

One purpose of the present experiment was to examine the "psycho- 
logical reality" of certain spelling units commonly found in English 
words. Various word perception studies (Reicher, 1969j Wheeler, 1970; 
Gibson, 1971; Smith & Holme* , If 72) have shoxm that complex internal 
rolationshins among the constituents (distinctive features, graphemes, 
spelling patterns!) interact with the subject's expectancies (Aderman 
& Smith, 1971), Tlicrc are many processing stages involved in correctly 
perceiving a word, one of which involves grapheme -phoneme correspondence 
rules. The psychological reality of this rule system was explored in 
this experiment, in which both norm-il and disabled readers participated. 
By explicitly classifying the grapheme- phoneme relationship in a set 
of words, it was hoped ttiafc the disabled readers' perfornvince with 
these catcgoriacd words would deviate in a consistent manner from 
that of tlio nornial readers. 
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Vono?.ky (1967) has dcvelppcd an elaborate system of rul«»s which 
purports to logically charactctlzc the grapheme-pbonenio relationship 
in many English words. As an example, consider the two lott<*rs "ea/* 
Vf»en these letters occur in tl.Is adjacent order in a word, the phonetic 
realization of the vowel depends upon the context provided by the 
surrounding letters, Thus, "ea" is pronounced / f / in "bead" and as 
/£■ / in "head," There is a one- to-many mapping from the "ea" graphemes 
to the possible / I / ov /£ / pnonemes, -The list of similar examples 
is extensive; .'/.ou/ (could-count), /th/ (this-thin), /a/ (cat-lake), 
/u/ (put-cup), /if (hit-like), /ai/ (rain-said),, etc. 

In the present experiment, a simple 2x2 grapheme -phonem? 
matrix was used to classify the words, " In Fig. 1, quadrant 1 con- 
tains grapheme (ea) which correspond to very nearly the same vowel 
phoneme /i/, in such vords as h&o^t and bead ; quadrant 2 woamS con- 
tain different graphemes which produce highly similar phonemes 
(c*g», **ee*^ and "ea" in the vords heat and feet both produce the 
phoneme / 1 / ; quadrant 3 words contain the same relevant graphemes 
but produce different sounding phonemes (Oi,g*^ "ea" ts in both heat 
and head^ but the vowels are different); and quadrant 4 wordf^ contain 
different relevant graphemes which produce different phonemes (e»g,, 
Jjeat and said)* The experimental question wasj will normal and 
disabled readers be able to classify word pairs from each quadrant 
more easily on the basis of "saT te-dif£orcnt graphemes" than on the 
basis of "same*dif fercnt phom^mos?" 

Presumi^biy the additional coding stage in going from grapheme 



to phoneme would Incrcnse the response latency for all subjects* 
That Is, It should take longer to decide that **heat*' and *l^ead** 
ccntaii^ different vowel phonein^e: than to decide that they both con- 
tain the saiDe (ca) middle graph ^^tnes. Comparison of the disabled 
readers* performance on the two tasks with that of normal readers 
should indicate whether their source of difficulty is visual per-* 
ceptual or in the phonetic encoding* 

Subjects* Three groups of elementary school children participated^ 
each group comprising 12 students. Group X students attended a 
remedial reading program at the Kennedy Institute in Baltimore^ This 
group had a mean chronological age (CA) of 10 years 6 months^ a 
median I«Q« of 98 (on the WISC-FS), and a. median vocabulary of grade 
2»8 (on the Gates^^MacGinltieTest)* Group II students attended a 
piJT'zhial school in Baltimore, and were all in the second grade. The 
mean (CA) of this group was 7 year 4 months, with a na-'dian 1,A, of 
105 (on the Pcabody Picture Vocabulary Test), and a median vocabulary 
of 2,6, Group III students were from the same parochial school, and 
were in the fourth, fifth, and sixth grades, the mean (CA) of this 
gioup was 10 years 3% months, with a median PFVT I,Q. of 105, and a 
modian vocabulary of grade 6,8, 

Tests for statistical significance showed that the disabled group 
was older than the reading-level matched group (t 1,98, df «= 34, 

<,06)j andS the age-matched control group was also older than the 
reading level matched group (t » 2,16, df - 34, £ <.05). An extension 
of the median test (Sicgel, 1950) produced n significant chl-squarc 
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(X « 22»6&» <Jf « 2, j><,01) from vocabulary scores of the three groups. 
(All of the vocabulary scores for the age-matched group were abovt! the 
grand median.) The I.Q, scores yielded ins i^^nif leant 4.3 on the ExtCiision 
of the Median Test. 

Thus, groups I and II were approxiinately matched on reading level 
bnt not on age; whereas groups 1 and III xfects approximately matched on 
age but not on reading level, 

Stt muli . Common monosyllabic words were selected which conformed to 
a simple 2x2 grapheme-phoneme matrix. In the present experiment, 
only the vowel of each word was of interest. Some examples will help 

*m 

to clarify the utility of using this matrix" scheme for selecting stimuli. 
Both could and would have the same middle graphemes Xou) and the vowel 
sound is the same for both words; could and wood have different middle 
letters but the vowel sound is the same; could and count have the same 
middle letters but the vowel sound is different; and count and w>od 
have both different middle letters and different vowel sounds. This 
inatrix was used to generate a total set of 76 word pairs. Representative 
pairs from quadrant 1 arej heat-scat, could -won Id, put -push; from quadrant 
2* ^gat-mect; cou Id-book, ' put -look; from -quadrant 3 J heat-head, could - count, 
put -cup; from quadrant 4; heat-said , could-brown , gut-cow. 
The 76 word pairs used in this stady are merely representative of a much 
larger set of possible pairs, if less common and multisyllabic words were 
Ittcludcd, The critical letters were always underlined when each pair 
was presented to the subject. 

Two sots of control stimuli were also used. One set consisted 
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of the vowels a,o,£,u, and the other set consisted of the symbols ^,£,&,*. 
Permutations of. the 4 elements generated tht pairs for same-different 
comparisons » vlth the constraint that only the two middle elements 
could be in different positions within eath pair. Thus, representative 
paix's wore: leou-acou, o.icu-oaeu. iKieo-ucao. 
. Sixteen same and sixteen different pairs from each control set wer< 
used. 

Apparatus . Each pair of items was set in lower caajB type, a transparency 
made, and mounted in a 2"x2!L slide for presentation by a carousel slide 
• projector. The members of each pair were presented one above the other. 
IWo push-bufons were provided for the A standard clock was 
synchronized to start when the tachistoscopic shutter in front of the 
projector opened, and to stop when pushed either button. Button 
position was counter-balanced across Ss. 

Procedure , 'Each participated Jn three separate sessions, the order 
of stimulus presentation being counter-balanced across S^s. Before each 
session, the £ was shown the pertinent list of test items on a sheet of paper, 
and was required to respond to each pair as being either the "same" or 
"different," In the two conditions when real words were used, S was also 
required to read each word aloud before deciding "same" or "different," 
t gave assistance or corrections when necessary. 

In the letter comparison task, S was shown the list of 76 word 
i-airs, and had to put the letter "s" (for "same") next to pairs from 
quadrants one and three, and a "d" (for "different") next to pairs from 
quadrants two and four. Hie same procedure was followed in the 
vowel conparii-.on task, CKcopt "s" was to be placed before quadrant one end 
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two pairs, and *'d'* next to quadrant three and four pairs. For practice 
with the control lifiCs of non-words, siinply placed the "s" or "d" next to 
each pair. 

After tnis far.iliariEation phase, a fot of 12 practice trials with the 
slides was faken. Feedback was always g<'*eu during practice, and throo^hout 
the experiment. Trials on which a mistalu was wade were taken over again 
at the end of the list. If a mistake was made again, the response time 
to that pair was not included in the latency analysis. The longest latency 
for each S from each condition and each stlttulus classification was omitted 
in order to roughly correct for momentary lapses of attention and to reduce 
-the skewness of the latency distribution. 
Experimental nesign. In ord-^r to assess the effect of the task variable 
(same letters vs. same vowels), che three groups of "Ss was the between 
factor, and two levels of instruction anrl four quadrants of the spelling- 
sound matrix were the within-suhject factors In a "split-plot" factorial 
analysis of variance. 

In the analysis of the control condition, the latencies to the 
same spelling quadrants (1 and 3) were grouped together, and another 
grouping from quadrants 2 and 4 (different spelling quadrants).' The 
sainc-differ«nt latencies to each of the two sets of control pairs were 
Included in this analysis. Again, the bctween-subjects factor was the 
three groups of children, while the wi thin-subjects factors were type 
of response (same or different) and type of stlnnilus pair (words. 



letters^ or non-alphabctlc syijjl^ols). 

Resales 

All nuiin effects and Intci actions except the triple interaction 
attained some level of statistical significance. Table 1 presents 
the complete analysis o£ variance of the data* 

The mean response latencies for each group in each condition are 
presented in Figures 1 and 2, The effect of the instructional vari- 
able is readily apparent » since the response latencies doubled (and 
in some cases almost tripled) in the phonemic matching condition over 
what they were in the letter matching condition^ " .cabled readers* 
performance was approximately midway between the control groups (1.44 
vs. ♦98 and 1,69 sec.) in the letter identity condition. However, when 
vowel identity was the criterion for making a "same" re^'po'^^^e, the 
average of the disabled readers was 4.61 eect, vs. 3.09 ^or fhe 
younger groups and 1.76 for the age-matched group. 

A set of Scheffe post-hoc tests was performed on various sets 
of means to determine exactly where the significant effects occurred. 
The only difrerence between groups in Fig. that attained statistical 
significance occurred between the two control groups (F p 8.71; 
df » 2.33; 2 < .05)# No comparison between any two stimulus quadrants 
attained significant or beyond the .05 level. The difference be- 
tween the two conditions of instruction (an overall average of 1#37 sec. 
in Fig. 1 and 3.15 sec. in Fig. 2 was highly significant (F « 32.02; 
df « 1.33; J2< .001). 
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As is visually apparent from Insoectins Fig. 2, the avttraa^ 
latencies of the three groups differ significantly from each other. 
Ti>le 2 shows the results of thests tos. Four out of the six possible 
coniparisons a-nohg the stimulus ^ttndrants also significantly affected 
response times. Stimuli from quadrants 1 and 4 produced the shortest 
latencies » while items from quadrants 2 and 3 produced the longest 
latencies. It is worth emphasizing that the younger control group 
produced the longest latencies in the visual match condition (Fig. 1), 
end that the disabled readers produced the longest latencies in the 
phonemic match condition (Fig. 2). 

Results from the Control Condition 

Analysis of variance yielded significant effects due to groups 
(F « 20.07; df » 2»33; a ^ .001), type of stimulus item (P - 6.52; 
df « 1,33; £ <.05) and group x item interaction (F « 7.?6; d€ 2,33; 

^.01). The df for the F ratios have been computed according to the 
conservative Geisser-Greenhouse method. Ko other effects reached 
statistical significance even when computed with uncorrected df , 
Inspection Fig. 3 shows that the younger group was consistently 
Slower than the disabled readers* with all three types of items. Since 
the mean latencies of "same" and "different" responses did not statis- 
tically differ, they have been grouped together — hence the absence 
of *'samc-di£ferent" categories in Fig. 2, 

Scheffc" tests were then conducted on various combinations of 
means to assess where the significant effects occur.'cd. Hhcsa are 
presented in Table 3, The differences between the throe groups can 
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be seen to l>e significant, except that the disabled readers did not 
differ significantly from the a^jc-matched control group (A1-A3.* 
comparison)* Tlie younger group was slower than the disabled readers 
<A1-A2) and much slower than the olde*. control group (A2-A3). 
Latencies tended to be longest for th^s letter pairs (Bl), shorter for the 
non-lett«ir symbol pairs (B2>» and shortest for the word pairs (B3), The 
young control group was the only group to respond significantly faster 
to one set of stimuli, being faster to real words than^to letters 
or to non-letter symbols (B3 vs. Bl and B2 at A2),' 
Discussion . I^ en the readers were able to use visual identity as the 
criterion for sameness (e.g., "heat" aud "head" are the same because 
the same two letters were underlined in each worcQ, the disabled readers 
performed faster than the reading level matched second graders, but 
more slowly than the age-matched 4th and 5th graders. However, the rnly 
Significant difference occurred betweAn the two control groups. The 
average latencies for the disabled readers did not differ significantly 
from either control group. This finding suggests that the disabled 
readers were lo make grapherolc comparisons slightly faster 
than younger readers and slightly slower than age-matched normal readers. 
The 2x2 grapheme- phoneme correspondence matrix had no significant 
effect upon any group in this task. 

When the same word pairs were presented In the phoneme comparison 
condition, the disabled readers were significantly slower than cither 
control group. Further, the younger- .control group was significantly slower 
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than the asc-cuitched control group. This Clnding su£;&cst;s Chat the 
two tasks hnvc isolated roadlng disability as being qualitatively 
different from any simple form of developmental retardation, That la. 
In the visual task, the younger readers were slightly slower than the 
disabled group, but in the phoneme task, a complete and remarkable 
consistent reversal occurred. Fig. 2 shows that the phoneme task vas 
indeed more difficult than the visual task of Fig. 1 for all 3 grou^iS, 
BuL the for&icr is proportionately more difficult for the disabled 
readers than for either of the control groups » 

Xf we take the difference between the average latencies ot each 
group for each task, we arrive at a rough index of grapheme-phoneme 
encoding efficiency. Thus, the older normal readers took an rverage 
of .98 see. across the 4 item pairs in the grapheme matching vask, 
and 1,76 sec. in the phoneme comparison task. This dif f rre«c i is ,78 
sec. Dividing this difference by the larger latenty gives ,44 
(,78/1,76 « .44), indicating, that the criterion change from grapheme 
to phoneme comparison nearly doubled the average response latencies 
for this group. For the younger readers, this difference is 1.55 sec,, 
ond the index is 1,55/3,09 « ,50. For the disabled readers, the dif- 
ference is 2.92 sec., with an index of 2,92/4,61 - ,63. This substan- 
tiates the claim that the phoneme comparison task was proportionately 
more difficult for the disabled group. 

The quadrant from which the stimulus pair was selected seems to 
have had little effect upon the older normal readers. What significant • 
clft'cts did occur from this vaiiable arose* wainly with the disabled 
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one! youn^^cr groups. It Is roaronablc that stinnili from quadrants I 
ard 4 led to the shortest latencies, because a nalr from quadrant X 
is physically the same, and a pair from quadrant 4 is physlcdly dif- 
ferent. However, pairs from quadrants 2 and 3 have no simple relation- 
ship between ^ight and sound, and hence took longer. Xt is noteworthy 
that even the older normal group took average of nearly twice as 
long to respond to the same items In the phoneme as in the visual com- 
parison condition. Titus, physical identity and physical difference 
were not able to facilitate performance in the phoneme comparison task. 
The results of the present experiemcnt help to clarify some Issues 
w. • in the recent reading research. Both Guthrie (1973) and Posner» Lewis, 

and Conrad (1972) have emphasised the importance of individual differ- 
ences in any taxononr/ of reading subskills. In view of the present 
results, it seems that the subc!:lll of encoding visually presented 
words Into internally represented sounds Is an extremely time-consuming 
process for all groups of readers » but significantly moreso for the 
disabled group* Thus» a prime source in reading difficulty may be the 
complex, but categorizable, relationships that exist between spelling 
and sound (Hhankweiler & Llberman, 1972). The fact that the disabled 
readers showed such poor peformc>nce in the sound-matching condition, 
even though the word pairs were always presented s tmu 1 1 aneous ly t casts 
some doubt upon the suggestion recently proposed by Nackworth and 
Hackworth (1974): "... poor readers in grade 10 have a poor lonft^ terra 
visual memory for words... (p. 60, italics added)," 
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TABLE 1 

ANALYSIS OF VARIANCE OF UTENCIES 



Source 

• 


d.f. 


Mean Square 


F 


d.f. 
for F 


P 


A (groups) 


2 


67.14 


48,63 


2,33 


.001 


subj. w. gps. 


33 


1.38 








B (instructions) 


1 


229.02 


233.6 


1»33 


.001 


A X B 


2 


36,97 


38,82 


2,33 


.001 


B X w.gps. 


33 


.98 








C (quadrant) 


3 


.52 


5.77 


1,33 


.05 


A X C 


6 


.694 


11.75 


2,33 


.01 


C X subj. w, gps. 


99 


,091 








B X C 


3 


.505 


6,25 


1,33 


,01 


A X B X C 


6 


.062 


,75 


2,33 


n.s. 


B X C subj. 


99 


.085 
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TABLE 2 

POST-HOC COMPARISONS IN PHONEMIC CO>rP^\RIS0N 



Comparison 


Scheffe P 




A1B2-A2B2 


39.90 


.001 


A1B2-A3B2 


135.3 


.001 


A2B2-A3B2 


30.6 


.001 


BX-B2 


32.02 


. .001 


B2C1-B2C2 


14.88 


.01 


B2C1-B2C3 


25.0 


.01 


B2C2'B2C4 


10,79 


.05 


B2C3-B2C4 


19.61 


.01 



NOTE: A1-A2-A3: 



B1-B2: 



Al«Disabled; A2«=Readin8 Matched 
A3«Age Matched 

Bl«=physical match j B2«sound match 



C1-C2-C3-C4: Quadrants 1»2,3,4 
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TABLE 3 

rOST HOC-COMPARISONS IN CONTROT. 'CONDITIONS 



Comparison 

• 


Scheffe P 


P 


AX-A2 


6,75 


,05 


A2-A3 


• 20,56 


.01 


A1-A3 


3.75. . 


n.s. 


B1-B3 


13.97 


.01 


B2-B3 


6.25 


.05 


B3 vs Bl and B2 at A2 


14.33 


.01 


B3 vs Bl and B2 at A3 


3.01 


n.s. 


BX vs B3 at A3 


3.52 


n.s. 



NOTE; AJ-Disabled, A2»Reading matched, A3« Age matched 
Bl=Letters, B2«Non letter symbols, B3=word pairs 
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PICURE CAP170NS 
Figure 1. Performance in the vU 4al comparison test '.to 

letters in words. * 
Figure 2. Performance in the vowej.'*- comparison task. 
Figure 3. Performance in the visual control condition, in which 

latencies were averaged across "same" and "different" 

responses. 
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IN Dxs A^gj n ucAnnu s 

liary Sciferu i\nU John T. Guthrie 
Johns lio;>Iiin.-i University 

Abstract 

Ti**o r*tuc1ics woaro conUuctcd nnQh using a (^xoxxp of disabled 
readers awd normal control croups. Sixty-two Ss were given IQ> 
sight vocabulary, oral reading i?nd silent comprehension tasks. 
Both studies showed silent comprehension of disabled readers inferior 
to silent comprehension of controls matched on sight vocabulary and 
T.Q (p K .01)^ Disabled reader*^ uere piore variable than normals 
(p ^ »01) on an index of comprehension scores* Some disabled 
rciders had normal conprehextsion skills while other Ss were 
deficient. Result?* indicated that conprehension deficiencies are 
idantifiabXe in disabled readers and ray be independent of other 

0 

rending disabilities* 



Published in the proceedings of the Congress of Learning 
Disabilities, 1973. 



Reading .is considered to brt a developmental process , with mastery 
of some skills as a prerequisite to others, Gibson (1965) has pos- 
tulated that "Icarninn to dif fcrientiate graphic symbols and learning 
to decode letters to sounds** are skills acquired before the use of 
"prosressivcly higher units of structure" <p, 1067). The skills 
needed for rendering letters into sounds and sounds into words are 
mastered before the complex process of grouping words and rendering 
fhcm into jneaning. Tb6 perception of characters, (the visuai opera- 
tions) precedes the development of a sensitivity to grammatical 
structure and the direct perception of the meanings of words in 
Kolcrs* Jtodel (1970). Tliough these developmental stages suggest that 
word recognition skills are needed before comprehension skills are 
mastered, they do not suggest that cornrehension is a 'natural outcome 
•of correct word recognition. 

TVo methods have been used to measure reading comprehension. 
One of these is the question answer procedure. This- method rs common 
to standardized tests. It involves reading a passage; reading rele- 
vant questions and selecting appropriate answers. This means the 
Subject must first process the meaning of the paosugu and then he must 
process the meaning of the question. Finally, he must relate the 
question to the psissa^e to choose an answer. The level of difficulty 





ot the quostion is also a fnctor in this procedure • Dlfforont types 
oi quesl.icniii have different degrees c£ difficulty depending on thcii* 
relationship to the pai;saf;e (Borniuth^ Manning » Carr and Pearson^ 1970) ♦ 
A throng answer ccnild be the result of erroneous processing of the 
passage » of the question or of tha relationship between them. It ts 
evident th»it this procedure confounds the task of tneasuring reading 
cOMprchonsion, 

The other raethod is the clone procedure (Taylor, 1957) and its 
variations* This procedure involves the silent reading of a passage 
vhere words arc randomly or selectively deleted and the subject's 
task is to fill in the blank with an appropriate word. Cloze has been 
used for linguistic analysis with normal reading children (Bormuth, 
19&6). In order to r.easure silent comprehend ion, the children must 
Tj:ad silently with no feedback, filling in the blanks individually. 
This writing response requires a break in the normal, ongoing process 
of silent reading, and requires a shift of the emphasis from reading 
to the skill of writing. It also requires an ability' to spell, which 
may be deficient in poor readers, 

"hfo studies are presented which investigate silent reading com- 
prehension, when correct word recognition is present, in good and poor 
readers. One purpose, also was to test a method which Iind been de- 
veloped to ascertain the amount of comprehension occuring during 
silent reading. 




Introduction - Study I 
Goo^! ts'ord rccoj'.nJtion in often considered a prerequisite for 
reading comprehension, Hovcvor, this docs tiot necessarily mean that 
good v.'ord recocnition skills vtU produce good cor.pr£'.hension skills 
or that |»oor 'wox*d recognition skills will produce poor comprehension 
skills. 1*0 examine the effects of gocd nnd poor word recognition on 
comprehension. Oaken, Weiner and Cromer (197 1) presented stories to 
good and poor fifth grade readers. The stories were presented under 
a good word identification condition in which good readers aav ai un* 
altered reading passage and poor readers were taught the words in the 
pa&sage. A poor word identification condition was included in which 
good readers saw a passage wit*» spelling and graaunar errore and poor 
readers were given no aid in word recognition. Results showed that 
th« good readers' comprehension level was highest under the good word 
recognition condition. The good word recognition condition did not 
enhance the comprehension level of the poor readers over that of the 

« 

poor identification condition. These results suggest poor readers do 
not extract meaning from reading passages in the same manner as normal 
readers. It is apparent that comprehension is not only word recogni- 
tion, but also the classification of the v;ords into meaningful syntactic 
relationships by the readers. 

In studies of reading disability, disabled readers are usually 
matched with children their own age who are 1.5 yoars or more higher 
ir» reading loyal. It has been theorized by Sats, tiardin and Hons (1971) 
that older disabled readers also lag behind normal rent!f»rs their ot>-n 



iif.o in Uovcloi>Wi;nt of integrated lnn;5uai!ft skills, Xhyy havo found 
that younc clisabli-d rt<»adors (ages 7-S) do not differ in language 
abilities from ycung normal rciidcrs. Older normal readers (ages 11- 
12) di!?plnyt.d Pi^nif icr.ntly hishur languiifie development than older 
disabled readers. The older disabled readers' language develc imcnt, 
horfcvcr, was not below that of the young normal readers. Those similar 
levels of langu.igo dcvolopnitint indicate that the reading comprehension 
performance of old disabled readers should be cooiparable to or higher 
than that of young normal readers. ♦ 
The purpose of the folloi,ring study was to look at silent reading 
co.-ttprehcnaJ.on abilities of good and poor readers at their respo.ctive 
reading levels. 

Method 

Subjects 

There were three groups of subjects, 12 disabled readers, 12 
normal old readers and 12 normal young readers. The disabled group 
had been screened to insure normal hearing, vision and cmotioi»al ad- 
justment, absence of gross neurological dysfunction, a WISC IQ of 90 
or «bove and 1.5 years or more deficiency in reading. 

The nornal old gruup v/as selected frora a Catholic School fnd 
in5tc!icd \;ith Lho disciblod r.^oup on chronoloi^ical age and IQ, using 
th.' i;cahc;fy ricturo Voca!)ul-iry Tost. Thi^ group vas also given the 
Catrn-i:acCinitic Readme Test, to insure that the group xras also func- 
tion ii^, at i.r.ul.: lew I, The no:-;::..! younf.; i^roup was tro:n the sane 
school :iiv\ .;tiLched th;' disabled i^ioup on TQ, usinj* the TrVT, and 



rcndiii.j level, u-Jijig tiho Citcs-Mr.cGinitia Vocabulary Test. 

There v.*oxo tio significant differences on iq hetwucn tlio tlisablcd 
growj* an^l^thc tvo iiomal groups. The young normals and dical>X»ids did 
not differ on reading level and the old normals and disabled did not 
differ on chrctv^losical age. All seoros arc presented in Table 1. 
Botii groups of normal readers wore judged by their teachors to display 
normal social, cti^otional, and academic adjustment. 
Matcrinls and prccodure 

Seven passages were generated, based on stores froai basal readers. 
The difficulties, of the passages vere primer - passage 1, l^-pnssage 2, 
2 passage 3, 3^-passage 4 based on Spache (1953) and 4^— passage 5, 5^ 
passage 6 and 6^- passage 7 based on Dale-Chall (1948). The passage 
lengths were betxv'een 162 and 166 words. The passages were then written 
in niaae form. In the maze form, a V7ord selectively chosen from the 
story was displayed with two other words as: 

apple 

The ground hog walked up the near , 

bill 

The child read silently and circled the correct word. The maze 
task is a meaningful selection task within a contejct. The subject 
must look at the words surrounding the alternatives in terms of both 
meaning and correct grammatical structure. 

The maze item always included: 1) the correct alternative (hill); 
2) an incorrect allurnativo which violated the lexical requirenientB 
of the slot (near); 3) on incorrect alternative which violated the 
selfCtional requirements of thi- slot (apple). There v/ere never fewer 



lliuu 4 i.'oihU betv:ecn ttutnc* itrinu, with 2S itonis pet passayOt Tlie 2 
incorrect choice**^** for itomc v;orct ciLhrT on Uic Dale hist o£ 7CV Easy 
Words (1931) for passngcs primer throui;h 3*^; or on Uio Dalc-Chall List 
of 3,000 rmniliar Words (194S), for passages 4^ thx-oush 6^, The 3 
choices in ccch item were randwuiXy ordered for all passajjes* 

The disabled £ind young norml subjects were given the passages 
in groups of three, in three sessions, each of vhich never exceeded 
thirty minutes. The old normals were given the passages in groups 
of four, in two sessions, each of x^hich never exceeded thirty minutes. 
Kone of the children had been exposed to the mase procedure before 
seeing the materials. 

All Ss first worlced through four examples with the examiner, 
HiGy then completed the passages in order from primer to 6^ with no 
feedback on accur^^cy. The sains examiner administered all passages. 

Results and Discussion 

The comprehension differences between the three groups were ana- 
l;i^2ed. The correct responses that each S made on each of the 7 passages 
were analyzed with a 3 (groups) x 7 (passages) repeated measures 
analysis of variance. Tliere was a significant effect for groups 
(F « 63.45, df « 2/33,. p < .01), a significant effect for passases 
(F - 4.09, dC « 6/19S, p < .01) and a significant interaction effect 
(I- « 4.6S, df « 12/m, p < .01). 

Posc-ti>«ts ;.'ith the Kewman-Kucls procedure for differences between 
j-.ri'Ui^? revealed t.!u:t the old :>or;.ials rondars' performance \;a£i signifi- 



Cviutly hjr.hcr than the younj; novtnals (p 4 .01) and tho young noniuXa 
were: sli;nif JcantJy hiiihor Llum the tUwciMcd (j> < .01). 

TIjcs purformncc of each croup on the passnj^cs \ms interesting, 
-e Fiji^ure 1), 'llxe nornal old group performed at the 88 percent level 
or higher on; all passages. The avcrngc reading vocabulary level for 
this group was 6.4, Comprehension performance on niaae passage 7 (6^ 
le^'cl) was 88 percent correct, (x « 24.64 iteirs correct), v?hich indi- 
cates that this group's comprehension level was comparable to their 
sight vocabulary level, 

Tlie normal young readers had a mean reading vocabulary level of 
2.6. Looking at passage 3, at the 2^ level, it can be seen that the 
average correct response was 64 percent. The disabled readers, with 
a nean reading vocabulary level of 2.5, had an average performance of 
45 percent correct on passage 3 In fact, even on the s implies t 
passage, the primer passage 1, performance for both groups only 
reached the 70 percent level. 

Thus the effect for passages showed that the old 'normal readers 
were the only Ss whose performance on the comprehension tasks was 
comparable to reading vocabulary level. This suggests that compre- 
hension of sentences is a developmental process from tho second to 

* 

tb*'' fourth grade. Tltc interaction effect indicates differences 
between the disabled and norir^l young readers, who wore matched on 
reading level. Kowman-Kucls post teste sihov?cd that the difference 
between performance on passage I was negligible. Also performance 
on passages 5, 6 and 7, which were beyond cither groups* reading 



level, did i^.ot differ. Next, Uk? three pnssngcs within the range of 
tludr rending, vccabulnry level, passages 2 (1^), 3 (2') and t\ (3^) 
were aTinlyr.fd, Tlie young normls performed significantly better than 
t1.<^ disabled group (p < ,01) on these passages, Tims thoush neither 
grctip had pcrfornanco on the cor.prehension tasks comparable tp their 
reading vocabulary level, the disabled group had quantitatively lower 
performncc on thccu tasks. This suggests the presence of a deficiency 
in the development of comprehension skills for the disabled group. 
For the conplete sunynary of results and further discussion eeo Guthrie 
(1973). 

Introduction Study - II 

The first study illustrated that disabled readers manifest reading 
coirprehension deficiencies in cr nparison to both children who are their 
same age and children who possess their sight vocabulary level. The 
second study examined the effect'; of two variables on reading compre- 
hension in normal and disabled readers: 1) amount of 'graphemic infot- 
roation and 2) oral reading ability. 

Ilany contemporary Tnodels of reading contend that the reading pro- 
cess requires the reader to: 1) perceive the graphemes of words 
vir.aaliy, 2) extract sounds fron the graphemes and 3) derive semantic 
and syntactic cues froni the soun'Js of the words, which enables the 
reader to "coinprchend" i.'ord and sentences, (Kolers, 1970; Gibson, 
1^/1, Goodn.in 1967). The focus of this study was on the rclationijhips 
hctvccn st..-/,os 1 3 and iJtr..'»f& 2 and 3. More specifically the 



questions posod for this investigation were n) bow much graphcnic 
Infonnrition is necessary to cxtrnct weaning from a sentence and b) 
to vhat extent is word pronourciatjLon indicative of the level of eon- 
prehension. 

Methods 

Sublects 

The Ss were 13 normal second graders from a Catholic School, and 
13 disabled readers from a non-public school. The disabled group had 
been screened to insure normal hearing, vision and emotional adjustment, 
absence of gross neurological dysfunction, a WISC IQ of 90 or above 
and 1.5 years deficiency in reading. The normal readers were judged 
by their teachers to display normal emotional, social and academic 
adjustment. The disabled group was matched with the normal readers 
on reading level and IQ. The Peabody Picture Vocabulary Test was 
used as an IQ measure with the normal and disabled groups having scores 
of 104.46 and 104.15 respectively. The Metropolitan Achievement Test 
Word Knowledge was used as a reading level measure with the grade 
equivalents being 2.73 for the normal readers and 2.51 for the dls- 
abled readers. The groups did not differ on these' two criteria. Mean 
chronological ages of the norn;al and disabled groups were 7.60 end 9.61, 
respectively (t = 6.28, df « 25, p < .0005). 
Material P and Prcccdttrcs 

The five silent reading passages were written in maac form, vrhich 
was described in Study I. l^'ords were selectively chosen from a bcsal 



">•!<• story. «,„ .tor>. tl.cn «Uo.-.d ,<,dj„, „„,,, 
cl.os..„ „„ds dl.playinsj a i„aae item as follows: 



Oil 

The truck was full of rends, 

corn 



The cud r„d .uontly «„d cl„lod the correct word. I„ aU 
the auernawvos Included: 1) the correct altern.«ve (eorn)- 2) 
an incorreet aUe„„„ve „„lch vlol«ed the lexlc.l ra,„lre.e„ts „f 
the Slot (on); „„d 3) Incor.ect alternative which violated tho selec- 
tional restriction, of the slot (roads), three choice. i„ the 

»a« ite^ in each of the passages «ero randomly ordered. Ihe two 
incorrect choices were on the Dale List of 769 Easy ,A -ds (1931) 
The nunher of words in'each of the five passages ranged fro„ ,62 to 
X65 and each passage was at the 2^ grade level according to the Spacho 
(1953) foraula. 

The five passages were developed in the following ^a„ar: 

Passage 1: Tho mz& iten-^ in ^h^B 

B^^e xzarr^ in this passage were made about ever>' 

fifth word. There were 28 maz& items in all Th^o ' 

items xti oil. This passage was idcnti* 

cal in form but not content to the passages in Study I. 

?-s.se 2: This passage w.s the sa.e i„ for. but not content as 

.lassase 1 with the exception that tho 

pcion that the mae items were mde approxinately 

ovcr>- tenth word. «king it a 16 i,cn passage. . 

Passage 3= l„ere were 16 ...e ito.,s i„ this passage as. ,„ passage 
2. Passage 3 was ..dified hy deleting 12. J percent of tho letters of 
.'ords. With the stipulation that the wo.ds modified or deleted (..a 
pa.s,,,, 5) .....re not fro. ...e itc. or fro,„ 2 successive words in the 



context, The procedure for tho doh'tions was the omission of the last 
haU of thw letters of 25 pox-ccnt of the. words as: 

for 

He put ears of co-- In only lit-- truck. 

his 

Ail deletions were noted by two dashes. 

Passage 4: This passage also contained 16 maze items. The modi- 
fication here vns the deletion of 25 percent of the letters, following 
the stipulations noted for passage 3, In this case the last half of 
the letters of 50 percent of the words were deleted asi 

♦ 

In 

He go-- in hi-- truck and v;ent do-- the ro— , 

picked 

Passage 5: There* were 16 maze items in this passage with 25 
percent of the words omitted as: 

fast 

The fanner and — - truck — rock • 

much 

In the second task the Ss read orally all of the words in random 
order, that were in Passage 1. The child received credit for pronoun- 
cing the word correctly. If he corrected an error before nwving on 
to the ncKt item, it was scored as correct. 

The five passages were always given in the order of 1 to 5. The 
oral reaaing task was administered to half of the Ss prior tc reading 
the passages and to half of the Ss after reading the passages. All 
tasks were adninistered by t!ie same examiner. 




RcKultf and DiFCussion 

• 

Results were first analyzed to jrolatc to the question of \\o\f 
itjuch grnphcmic informtion is necessary for comprehension. The per- 
formance on passages 1 to 5 wns compared. An analysts was conducted 
with percent correct on each task for each S as the dependent variable. 
A 7 (groups) X 5 (passages) repeated measures analysis of variance re- 
vealed a significant wain effect for groups. (F « 18.92, df « l/24» 
p < .01); a significant inain effect for tasks (F « 9,63, df « 4/96, . 
p < .01). Since there was no interaction effect, the total scores 
were analy::ed across passages. Passage 1 will be discussed 7,ater. 

Post tests with the Newman-ICeuls procedure x/ere performed, TJjese 
showed that performance on passage 2, unaltered maze, was not signifi- 
cantly different from performance on passage 3, deletion of 12.5 per- 
cent of the letters. Performance on passage 4 (deletion of 25 percent 
of the letters) and 5 (deletion of 25 percent of the words) were sign!- 
ficantly lower than performance on passage 2. Performance on passage 
4 was inferior to passage 2 (q 6.0, df « 96, p <..0l) and passage 5 
performance was inferior to passage 2 (q » 6,91, df «» 96, p <,01), 
Deletion of 25 percent of the Xvords or deletion of 25, percent of the 
letters of words clearly impairs comprehension of sentences. It appears 
that, however, 12.5 percent of the letters can be deleted without ini 
pairing sentence ccr.prehcnsion (Table 2), Young or disabled readers 
appear to need more than 75 percent of the letters present to adequately 
corprchc.i;! aontencos. 



The rclfilionnhip bolVft«n pronotmclntion level compared to siXoMt 
ccnpri-hcm* ion c£ sentences v.*nr. onnlyKod nuKt* The oral reading task 
contnincd \he words from pnr.5»ago 1. A roLlo vas constructed with 
pcrformnco on oral rending (percent correct) as the dctucniinarnr. A 
ratio or leBu than 1.00 would suggest that the child could read orally 
material which ho did not comprehend. A ratio greater than 1.00 would 
suggott that the chil^'fs ccs'prcheitsion surpassed his oral reading 
ability. 

The normal group had a mean ratio of .99 and a standard deviation 
of .09 with only I normal reader having a ratio lower than .90. (see 
Figure* 2), This result suggests that for normal readers sentence com- 
ptfehc^tisidn is very closely aligned with their ability to orally read 
the words in the sentences. Also, since the mean performance for 
thir group on maze and oral reading was 89.23 and 89.51 respectively^ 
(Table 2) a ceiling effect did not influence these findings. • 

The ratio for disabled readers gave a mean of .72 and a- standard 
deviation of .21. This mean was significantly lower thah the normal 
wean (t *=A.50, df « 25, p<.01). An inspection of Figure 2 shovs 
that this group was divided into thirds at points: .50, .70, and 
1*00. As a group the disabled readers did not comprehend the sen- 
tcnces as well as normal^. When examined individually, it is clear 
that for one thJrd of the disabled renders, comprehension level was 

coa)parablc to oral reading ability. Hm/evcr, two-thirds of the dis- 
abled readers were reading materials which they did not comprehend. 



ilicsc fitutinas suggest that oral reading performance is q«itc 
^ likely to be a sufricicnt indication of silent reading cotaprchension 
performance for norr^al readers, but: not for disabled readers. 

Summary 

Two studies have examined reading comprehension abilities in 
Sood and poor readers. Tl,e first study used materials of increasing 
difficulty. The results of this study suggested that eonprehenslon 
is a developmental process. Old „orn,al readers performed significantly 
higher than young norinals and disabled on all passages, includine the 
passages within the reading range of these 2 groups. Also compre- 
hension level was equal to reading vocabulary level only for the old 
normal readers. Though the young normal readers did not perform the 
comprehension tasks at their reading level, their performance was 
..ignificantly higher than the disabled readers, who had the same 
reading level. Il,ls suggests the presence of a reading comprehension 
oeficicncy in the disabled group as opposed to a dev.>lopme„tal lag in 
these skills. 

The relationship between comprehension and the amount of graphemlc 
information needed used by good and poor readers was investigated 
in the second study. Both groups needed more than 75 percent of the 
Utters of the words to extract ..eanlng from sentences in which the 
words were located, although they could comprehend the sentences with 
12.5 percent of the letters omitted. This indicates that at the second 
erade reading level, a subst.-,nt£al amount of graphemlc information Is 



nccersnry fcu' comprcht iiftjon. Trom this Uata, it cannot bo dcternJncd 
vhcthci* the Ss decoded tho partial words into sounds and derived 
meaning from the sound »5r whcth^^r they derived neaninj; directly from 
the partial words, 

Korr.i5l readers coniprohertdod sentences to the same extent that 
♦•boy could read them orally. If n child could read 75 percent of 
the vords^ his maac pcrforciance was at about the 75 percent* level. 
However, disabled renders did not comprehend sentences to the same 
extent that they could read them orally. Level of performance for 
two-thirds of this group was higher on oral reading than on compre- 
hension. This group used the graphemic information available to 
pronounce words but not to extract meaning. 

Both studies showed the disabled readers to have quantitative 
deficiencies in comprehension. They also both indicated that word 
recognition is not sufficient fvr sentence comprehension for most 
disabled readers. Normal readers process material that they can 
phonetically decode in such a way to produce meaning.. Disabled 
readers appear to be unable to do this. There is a need for 
instruction designed to ameliorate comprehension deficiencies in 
nddition to instruction in visual perception and phonetic decoding. 
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ClIARACtLiaSTICS 01' SUBJECTS IK SXUDY I 
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Chronological 
Age 



1, Peaboc'y Picture Vocabulary Test IQ 

2. Cates-^IacGinitie Vocabulary Test, Grade Levol 
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Level 
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Normal Old 
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FIGURE CAPTIONS 



Figure 1 Reading comprehension as n function of passage 

difficulty and group in Study I . 

Figure 2 ;Pistribution of nnso/orol reading ratios in 
normal and disabled readers in Study 11 
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Tir^othy ShochniPnnd John T» Outhiric? 
ABSTRACT 

The performancci of 16 normal readers and 16 disabled readers on an 
auditory Ciisk was studied in an autompfc Co cjcposc the components of per- 
ception and rcenory underlying such tasks. A task was developed in which 
items conformed to a delayed match to sample paradigm, A standard was 
followed by three alternatives; words taken from the Wepman Tost of 
Auditory Discrimination were used as stimuli. The distribution of 
errors anong altei-nativc positions was used to distinguish the components 
of pjrception and memory. In an 2 X 2 X 3 analysis of variance, the 
main effects of reading ability and prior exposure to the standard words, 
the oxpcrimental variable, were significant at (p ,01), Prior exposure 
interacted with position of alternative in the group of alternatives 
(p ,025). It was concluded that the errors on the task are attributable 
to the perceptual rather than the memory component of the task; and, 
secondly, that the deficit exhibited by disabled readers, is almost ex- 
clusively a perceptual deficit. 




Tii;ioChy Shocthan and 3o\n\ T# Gutlirio 

One approach to tho hwcstit^'tion of ircaUln:; disability bcvui to 
ii^t^csty l\ui pv'^rXovnsatice o£ normal ronUcrs am* Uloabled rcailets mea- 
surca of the particular inforrtatiou prc^cussinj; capacities thougut to 
unclcrlio thc^ roadlng process or its acquis it lcn« Compari^^on of samplea 
of KRb and'DIis is expected to reveal spacl£ic areas o£ deficiency among 
disabled readc»ra. Auditory discrimination is a processing capacity that 
has been investigated in this nianner and shown to be an area of deficiency 
for DRs C^epman, 1960; Dcutsch, 1964; Blank, 1968)^ 

The liTepman Test of Auditory Discrimination (ADT) was the itstrument 
employed in each of those investigations. This measure consists of 40 
pairs of words ^ 10 in which the words are identical and 30 in which the 
word? differ in a single phoneme* The subject renders a "samti-dif Cerent" 
Judgment following the audition of each pair. This task, simple enough 
on tne surface, involves a complex procedure on the part of the subject; 
he must perceive each word, hold it in memory, and make the necessary 
comparison* BreaMown occuring at any phase of this operation may 
result in error. Therefore, auditory discrimination as assessed by 
the Uepman ADT is no simple capacity at all but a complex procedure 
involving tha integration of several capacities. 

The present study undertook to examine the perceptual and memory 
components of the auditory discrimination process and to gauge the con* 
tributions mc^Jc* by t!ie separate components in the performance of normal 
and dtsablt^d rtiadcrs. This objective required that the task be modified, 
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y4^^ Mot fio c\t:ont;iVi5ly thaL ['w^nctMliiintion of tuaults to the VJopnuiti ADX 
would not be warranted. 

Since picvtciui fttudiiss havw rciu>rtccl that disabled fcadoi'ix do not 
exhibit a deficit whttn rgquirod to iduntify ^iuglc vfovA item (jDotthriiig 
and Kabiiiovitch^ 1969; Iilauk^ I96i))^ thu prcaout task included iitoL^a than 
ono btiwulus per item. The stimuli were words drawn primarily £vom the 
Wc!p^inn ADTr Tha needs of the present ntudy required that items contain 
mora than the single discrimination demanded by the itcm^ of the Wcpman 
ADT» Itctns o£ the present task ai^sumed a temporal structure analogous 
to the spatial pattern of this oKamplcj 

SHOP SHOT SHOP SHOCK 

S was presented a str.ndard and three alternatives in succession, S xi^as 
required to indicate each instance o£ a standard to alterMativ*<^ match 
injncdintely after it occurred. . Any number of Rintches could occur in a 
single item. 

Perceptual and memory components are differentiated by examining 
the distribution of errors over positions. In this interpretation 
errors based on the inaccurate perception o£ a stimulus distribute 
evenly over positions. This is because erroneous judgments that reflect 
the congruence or dissonance of an altematlvo with respect to a faulty 
perception of the standard depend upon the peculiar faults of the per- 
ception and not upon the position of the alternative^ Similarly^ there 
is no reason to suppo.^c that an alternative is more likely to be in* 
accurately pt^rci*ived £is a result of the particular position it occupies. 



A uu's.iory t x'ucu dct^TioratuS citluif by decay ovci* tima or by Inlcr- 
fi-TtMicc frint intw^rpol'iccd ixcti^ lltus, crrorr. attrlbufc.Jble to fnr- 

f;c: iin.; iiurtaac over poj^itions. points will be noted concornii^'t 

till;' »:nnlysiK. i-inJt, lorgottinj; ni'focts only the statidard; memory 
for the nllornativo prior to comparison is not distlnsuishcd from the 
perception of the alternative. Socond, errors arising from inadequate 
comparison . of alternative to standard and errors arising from inaccurate 
perc€iption of an alternative are confounded. 

This interpretation can be phrased in terms of a linear function 
describing the distribution of errors over positions. The contribution 
of the perceptual component is estimated from the intorcept; the memory 
component from the degree of positive slope. Figure I provides a graphic 
illustration of the linear model. In the present analysis the frequency 
of first position errors is treaftid as the intercept, while evidence 
concerning the degree of positive slope is found in .the comparison of 
the frequency of errors in the fixst and the third positions. 

The linear model assumes that the combination of the perceptual 
and memory components proceeds in an additive meaner. Since the con- 
trtHution of the perceptual component is constant, the intercept 
estimates the strength of that contribution at any position. The.reforc» 
if errors are more frequent at the second and third positions than at 
the intercept, forgetting is inferred. Any such increase in error 
frequency will be directly reflected in the slope of the linear function. 

prior rxposure to the standard vords u*as selected as a trcatmc^nt 
variable because there was good reason to believe that prior exposure 




wculit i!..prcvu pjjr foviiiw^.ncc by faciUtat in^j tho porcaption oC thu st;an' 
<i:ir<». Of particulnr intufCitt would K' tUf £crcnet!« between iioriTitl tmd 
dip^^hlcd rciiJoru oitlier in thi'. ;?'*'c t>£ the s-ilnrt i-orili'.:cU in thu tro::t- 
nionL ccn<Utica or in the n.inncjr, Jn Icrnvji of the perceptual an! mcwocy 
con'ponents , in vhlch the gains wtt*e rcaliacd. 

Method 

Mtfc-rlnls tmd Ai'parntva 

Itcws were constructed to maintain stimulus similarity with the 
Wcpn:an ADT, From each of the pairs on Form II of the Wepman ADT one 
word served as the standard the other as the alternative in the same item. 
Since additional alternatives wore needed, the principal of "minimal 
pairs" upon which the Wepman ADT is constructed was applied. By this 
principle "different" words differ from the standard in only one phoneme. 
This dif fcrcnci* is further limited to discrepancies within a mi liroal 
nuwbcr of phonetic (articulatory) categories. 

The words were recorded on a tape recorder. The original cape was 
then re-recorded with volume modulation to equate stimuli vrithln items 
on peak volume. Measured volume differences among stimuli within Items 
were held to less than 2 db. in nil but t^;o Instances* Thus, the ef- 

ft 

feccivanoss of voXtrae as a cue vao restricted scvoroly.* The Ss wore 
hcndphoncs and responded by deprcbsin^ a button which ignited a light 
to indlcntc a standard to alternative niatch. The button presses were 
recorded C» 

llic Romul sample was dra\sfn from a parochial school in lialtimorc; 
th*^. disabled sanple como iTom a popul.ilion of disabled readers who were 
atti^^ndlnc, a rctnodiatiou program ut thu KomuHly injitltute. Kormal 




ror.Ucru wcro .iJ<.iinifit»,-i*i'it ihu cc«iiprcJu!n:itt»n and word kuc.,?lc'ili;e subtc.tJtn 
of the MotropoUtan Achicvcnatnt Tos^t rrtmary II and the p{»abody Picture 
Vocabulary Tur.t which givos an IQ scovo, lloaring wns screened on a 
stn'idttrd andiet.iulric tcflU f.ivon on n IkilCone atulictnctcr, 

Tho population of disabled rcadci's woro defined by choae c*.tt:eriaj 
reading performance of 1.5 years bolow csipcecat ion computed from CA; 
completion of first grade; lack of gross neurological^ sensory, or phys** 
ical handicaps; and IQ greater than 90 as measured by the WISC. The 
samples were mtchcd for age and IQ; the figures are presented tn Table 
I. The differences on IQ and on age were not significant. 

11/0 between S variables, reading level and prior exposure (PE)» were 
corabtncd with one within S variable, position of alternative in a 
2X2X3 factorial design with repeated measures. Ss were ranked by 
rcPixng level within the reading groups, pairs were formed between 
adjacent Ss on this scale, and one member of each pair was assigned at 
ranoom to the experimental conditions PIS and no prior exposure (MFE). 
Procedure 

A single session was sufficient for all Ss. PE consisted In the 
presentation of the 40 standard words. In addition a picture of each 
word on an Index card was prcsenred. A set of five words and corres- . 
ponding pictures was presented. The S responded by repeating the word 
and indicating the proper pictorial associate. When the S reached a 
criterion of correct performance on all items in succession In one set, 
the next .set was presented. 

Ss In convlitlcn PC vtivo inforuod that the worda to which they had 



boru OKpatoif would nppfnr a« fJtmulardR in the test. OtUen/iac all V>ti 
votT simi l:irXy fiu-tructocl cn Uic auditory match to sample tnisk, Tho 
tat?U V.MS clot^cribv^a: unrdN v.'oulc' appt'.ai- in groupo of £our, li&fnu 
cartfiiUy to the first v^forU, pros:; the button oach time this t;ord is 
repeated in tho next thruc words > then get rt^Ldy for the next group. 
E assisttid S in performing the first tixamplc. S Chen performed alono 
a second cKatuplc. If ho. failed. Instructions were elaborated until two 
exnirples were successfully completed. 
Results 

Ti^o t>'pos of errors may Accur in a match to sample task. A match 
may bo indicated x,rhcn in fact no match exists ; or, a match may, in 
fact, nxist and fail to be indicated. Ihesc t\^o types of errors, falsn 
positives and false nefi.^tives, respectively, were combined to yield a 
single dependent variable. An analysis of variance was perfomied for 
a 2 X 2 X 3 design with the third factor, position of alternative, 
treated as a repeated measure. Criterion levels of significance were 
attained by the main effects for Ucading ability (F»21.907, df«l, 28, 
p .001)j and for TE (F''8.057, df»l, 28, p .01). One interaction at- 
tnincd siRnificanco, PE X Position (r=A.521, df«2, 56, p .025). The 
means and standard deviations for these data arc present'ed in Table II. 

The direction of the main effects was that normal readers were 
superior tc disabled rwaders and Ss with prior exposure made fewer 
errors than So without prior exposure. The nature of the TE X Position 
inturacticn w.is th.it prior exposure improves performance in the first 
and socond alt«T«ntive positions hut not in the third. Ttiis can be 



ot>scx*v«^d iu rifturc 2, This intcVi>riiCat5on vofi^icd by the U!*o of 
a i^OiJt hoc tcsi: fci* siwplo main o£Cecr.s of rr. at each alternative post- 
tic.^ 1962). Xho effect: pf PK wan found to bo siijaif ivant at 
poai:ioiis ona aid u^o (FaSLS, df«l, 2S, p .001; and P«14.X5, df*l> 28 » 
p .05, rospcctivoly) ; bttt not at position three (F 1). In addition a 
Neviiu' n*>KRitI:$ post hoc tost OCinor, 1962) rovcalod that in condition PB 
significantly wore errors wore itiado at position three than at position 
one; while the reverse held true for condition KPn, wore errors were 
made at position one than at position three (q«2*63» fdB2, 56 ^ p 05; and 
q»3,X9, dfs-a, 56 p .05, respectively). 
Dtscvsslon 

These results form a sensible pattern when they are arranged 
according; to thn linc%ir mode? . Recall that in the slope, intercept 
anal/sis the perceptual component is estimated from the frequency of 
first position errors, while the memory component is revealed iu an 
increase in errors from the first to the third positions. Viewed in 
these terms the data yield two noteworthy findings: first, the per-* 
ccptual component was the predominant source of errors; second, this 
held true for both normal and disabled reading groups. It follows from 
these findings that the deficit enhXbited by disabled readers on the 
task is accountable iu terms of perception. 

The salient aspect of the data Js the lack of compelling evidence 
that forgetting was a significant source of errors for cither reading 
group. The lack of significance of the main c>fi'ect of poultion and the 




Intornction of pjjiLlon with jTc.^JiUi; ability in the mtalytiis oC voriaacc 
inJic».tc:K that tluH'Ci was little change in ocfor frequency over pojJUions 
in thf iHn-Iorir.anco of «itiku* reatUni^ gioup. In tlw absi.ncc. cf eviui^nco 
un- a rirv> in errors ever pouitiuna for^cttiu}; is diiscountod a» a si»:- 
nificant source of orrora*. Dif 5c*renccs in perforwance, then, botv^etn 
samples can be aUequatoly explained in terms of perception. Kxpcc tat ions 
regarding the effect of prior exposure to the standard words tv'oro con- 
firmed. PE resulted in significant gains over NPB. Evidence that these 
gains were mediated by the facilitation of perception is found in Figure 
2, If the effect of PB had been the strcngth^Jiing of the memory trace, 
there ^v*ouXa have been a reduction of third position errors relative to 
first position errors. This did not occur. Third position errors weiro 
unchanged by PE, while first position errors were reduced dramatically. 
In effect, a relative increase in third position errors occurrwi. Per- 
ceptual facilitation indicated by the significant reduction of errors in 
the first position emerges as the sole mediator of PB effects* 

The failure of PE to interact with rending ability indicates the 
generallssability of PE effects across reading groups. That Is, there 
is no evidence that prior exposure affected normal and disabled readers 
differently either in the siae of the gains realised or in the omnner 
in which these gains were achievr.u. 

The deficit exhibited by retarded readers on the present task 
was not unexpected in view of previous research on tasks of auditory 
discrimination. It seetns reasonable to assume that the results obt.ilnod 
with the Ujp!.;im ADT ai*« qualltotivuly similar to those obtained with the 




prevent inicrwnwnt. Uij;h stimuUis sititilnrlty was limurcd by niaking 
direct: use ot the Wcptaan ADT materials. Ucsponi^c similarity is less 
ftLfaightrfpr^vartl. lUwovcJ*, dulnycd match to sample items, such as those 
UKcd hero require a succefssion of private "samo-dlffercnt" juiifimonts. 
Thus, an equivalence exists botv.'on the implicit tcsponse on the present 
task and the explicit response on the Wepman ADT. Xho present findings 
may therefore be general is:cd to the Wepman ADT. 

The significant decrease In errors from the first to the third 
positions in tho I^PB condition poses a problem for the additive linear 
model. A decrease in errors over positions is cxplalnabl<) only if the 
notion that the perception of the standard improves over time Is accepted* 
The present study was no*: designed to test that notion and p^'ovldes no 
basis for Its evaluation. In addition, there is the indication of sig^ 
nificant forgettins in the PE condition. This can be resolved tn one 
of two ways: cither forgetting is unique to that condition, that is, 
is somehow engendered under that condition; or, forgetting Is* ubiquitous, 
but is only discovered when perceptual errors are reduced by PS. Of these 
the latter is more plausible. The acceptance of either, however, would 
not mitigate the conclusion that the predominant source of errors is the 
perceptual component o£ the tusk. 
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TABLn I 



SXATISXICAL SU>L^LJIV OF SA>a'LES 



Normal Readers 
(n»16) 



Disabled Readers 



X 

SD 



X 
SD 




113.0 
8.52 



106.75 
12.77 



9.08 
.41 



9.18 
.99 



MAT 

Comprehension 



4.49 
.37 



1.93 
.»iO 




TADLE II 



CELL MEANS AND SIl-^NaVKD DEVIATiOKS 



• 




1 


2 


3 


Norml Readers 


PH X 


2.43 


2.71 


3.86 


SD 


.98 


1.98 


1.93 




NPE X 


4.7S 


3.89 


3.78 




SD 


1.79 


.93 


1.48 


Cisablftd Readers 


PE X 


4.25 


5.63 


:^ 13 




SD 


2.92 


1.69 


.83 




NPE X 


7.35 


8.00 


5.88 




SD 


3.06 


2.20 


2.75 

• 



J' 



/ 



Kiiiucc I AdUi»;ive linear model of parforniance on the auditory 
discrimination task. 

Figure 2 Interaction of prior exposure and position. 



